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Appendix A: Barr Standard Operating Procedures

1.0 Purpose

The Project Health and Safety Plan (PHASP) is aimed specifically at protecting workers from health and safety hazards arising from
hazardous substances and/or physical hazards known or suspected to be present at this site. The PHASP includes safety procedures to
be followed during anticipated site operations and emergency procedures to be implemented in the event of an injury, fire| accident, or
hazardous substance release on site..... . . ... ........... .^. .... . .. . ..

The PHASP has been developed based on the guidance contained in the following regulations and guidance documents:

• Occupational Safety and Health" Administration (OSHA) Standards, 29 CFR 1910 and 1926.
• U.S- Environmental "Protection Agency (USEPA) "Standard Operating Safety Guides," November 1936. ,
• NIOSH/OSHAAJSCG/EPA "Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities," October 1985.
• Barr Corporate*Health and Safety Policy"Manual, January 1995."

• American Conference of Governmental Industrial Hygienists (ACGIH); Threshold Limit Values® for Chemical Substances in the
Work Environment," .1994-1995.

The PHASP is based upon information available at the time of preparation and is subject to revision or modification as new data and
information become available. The revision dates, if applicable, are listed on the title page, and will be included in the next PHASP
update. ..... . . - . . . . _ . . _ . . . ..... .. . .....:_.. ....

Specific questions regarding the PHASP should be addressed to the Project Manager or the Project Health and Safety Contact.
Questions that cannot be adequately addressed by either the Project Manager or the Project Health and Safety Contact will be referred

to the Barr Health and Safety Manager or the Principal in Charge. The PHASP will be reviewed on an approximate annual basis and
updated, if necessary, at that time. The PHASP may be modified between annual update periods by amendment. A field copy of the
PHASP should remain on-site to be made available to all on-site project personnel and subcontractors.

2.0 Applicability

The PHASP applies to all on-site Barr employees and Barr's subcontractors who participate in investigation, remedial action,
construction activity, or other field activities. The PHASP,provides guidelines, requirements, and procedures intended to help protect

the health and safety of all on-site Barr employees and Barr's subcontractors in accordance witb the provisions of 29 CFR 1910.120,
Hazardous Waste Operations and Emergency Response. The formal adoption procedure of a PHASP is part of the contract .documents.
Subcontractors should write their own PHASP, and it should include ali requirements listed in. SECTIONS 1, 2, and 3 of Barr's PHASP,
which addresses project health and safety informatioD, emergency action plan, and recordkeeping procedures. The subcontractors
PHASP .should be reviewed by Barr's health and safety staff. Subcontractors may adopt, in writing, Barr's PHASP, by using the

PHASP Adoption Form.

When another party is responsible for site Health and Safety and has prepared a PHASP, when Barr is a subcontractor to another
party, or when the.site owner has a PHASP, Barr's PHASP should incorporate any requirements more stringent than standard Barr
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procedures. Barr will not incorporate less stringent requirements without the approval of the Barr Health and Safety Manager an
Principal in Charge.

3.0 Site Security and Control

The purpose of site security and site control is to protect the public from a site's chemical and physical hazards and to limit access to

the site by the general public and unauthorized persons when necessary. The. site perimeter may be delineated by an existing
fenceline, boundary markings, or through the use of a security patrol. Individual site work zones may be delineated within this
boundary. If necessary, signs may be posted to prevent unauthorized entry onto the site. Specific site control measures are described

m SECTION I: PROJECT HEALTH AND SAFETY INFORMATION of the PHASP.

4.0 Hazard Groups

4.1 Hazard Group Analysis for Project Tasks

A Hazard Group analysis assesses the hazards associated with a particular task OD a project site and matches that task to a Hazard
Group. Thers are five hazard groups, 'and each has been described in Table A-l, Hazard Group Description. Each hazard group
represents a different potential for exposure and consequently has been assigned a corresponding level of personal protective equipment

(PPEJ.

The Hazard Groups are differentiated by anticipated concentrations of hazardous substances which may be encountered during work̂
activities. "Low", "medium" and "high" classifications differentiate Hazard Groups 2, 3 and 4. A qualitative description of these
concentrations of hazardous substances follows:

"Low" » No pure-phase product containing a hazardous substance expected in either groundwater or soils. Work activiy may
require seme contact, principally walking over soil or contacting soil or groundwater known or suspected to contain
hazardous substances with the hands. Previous evaluation of site work has determined that skin contact does not
present a significant exposure pathway. The primary purpose of PPE is to prevent hand to mouth contaminant transfer.

"Moderate" « Pure-phase product containing a hazardous substance may be present. Work activity involves handling contaminated
soils or groundwater but contact with the torso is expected to be minimal (i.e, prolonged or frequent body contact is not
expected and no splash potential exists).

"High" « Pure-phase product containing a hazardous substance is known to be present during work activity and the potential for
whole-body contact ranges from possible to unavoidable (i.e. prolonged or frequent body contact js expected and/or splash

potential exists).
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Table A-1

Hazard Group Description

Hazard Group

Group 0

Group 1
(Level D1)
Group 2~
(Level D2) .

Group 3
(Leva! C3/03)

Group 4
(Level C4/D4)

Description
Mo contact with hazardous substances is expected during this work activity. No construction hazards are immediately
adjacent to the work area while this work activity is being performed. No specific level of protection is required except (or
normal work/street cioth.es. .
No contact with hazardous substances is expected during this work activity. Construction hazards are immediately adjacent
to the work area white this work activity is being performed. Level D1 protection would be appropriate.
Contact with low" levels of hazardous substances is expected during this work activity. Construction 'hazards are
immediately adjacent to the work area while this work activity is being performed. Level D2 protection would be appropriate.
Contact. with "moderate" levels of hazardous substances is. expected during this work activity. Construction hazards are.
immediately adjacent to the work area while this work activity is being performed. Level D3 protection would be appropriate.
Possible upgrade to a corresponding Level C protection. . _ . , '
Contact with "high" levels of hazardous substances are expected during this work activity or contact with contaminated
liquids is possible. .Construction hazards are .immediately adjacent to the work area while this work activity is being
performed. Level D4 protection would be appropriate. Possible upgrads to a corresponding Level C protection.

Typical Barr work activities have been evaluated for their inherent hazards and have been assigned to a particular hazard group.
Work activities assigned to the same hazard group have similar exposure potentials, even if the activities are different. In this way,
the work activity and its exposure potential prescribes the personal protective level and air monitoring needs in conjunction with the

type of site where a work activity is performed.

For example, a nonintrusive activity such as.surveying in a field on a former coal tar site which is covered with asphalt may fall into a
Hazard Group 1 requiring Level Dl personal protection while an intrusive activity on that same site may fall into a Hazard Group 3
requiring Level D3 personal protection because of the increased potential "for exposure from thai intrusive work activity. Levels of
protection are described in APPENDIX C -. PERSONAL PROTECTIVE EQUIPMENT (PPE) PROGRAM,

If, during the course of conducting activities'm Group 0 or Group I, the following are encountered: (1) the detection of odors from
exposed soils/fluids; (2) appearance.of oiliness in soils; or (3) unnatural soil discoloration, activities should be suspended. The Barr
Project Health and Safety Team_ Leader.will reassess field conditions with regard to hazard groups and personal protective levels,
choose appropriate modifications, and'field personnel will implement the modifications before resuming the Work.

TABLE A-2: TYPES OF WORK ACTIVITIES IN HAZARD GROUPS lists typical work activities performed by Barr personnel and
shows the different types of Hazard Groups in which an activity may be classified. The potentially applicable hazard groups are
marked with an "X". Actual site specific conditions may require a different level of personal protective equipment than that noted. Site

specific levels of personal protective equipment are described in SECTION 1 of the PHASP.
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Table A-2

Examples of Common Work Activities Classified in Hazard Groups'11

Work Activity
(Personal Protection Ltvtl)

Reconnaissance
Geophysical survey
Gaotochnlcal soS boring
Surface water level measurement
Surface water sampling

Qroundwater leva! measurement
Construction observation
Site remediation construction observation
Observation of.soB boring advancement
Observation of monitoring well installation
Observation of piezometer installation
Son gas survey
Qroundwater sampling
Free product sampling
Monitoring weH slug testing
Monitoring weS development
Monitoring we! pump lest
Observation of test trenching
Collection of surface sol samples
Collection of soil samples from borehole
CoBecnon of soil samples from backhoe bucket
Collection of waste/sludge samples
Observation of slurry wall construction
Observation of sod treatment activities
Performance of jar headspace screening
Industrial stack sampSng

Group 0
(Street Clothes)

'x
X

-
X

X

X

-
-
-
-
-
-
X

-
X

-
X

-
X

-
-
-
-
-
-
-

Group 1
(Level D1)

X
X

X

X

X

X

X

X

X

X

X

X

X

-

X

X

X

- -
X

X

X

-
X

• -
-
X

Group 2
(Level 02}

X

X

-

X

X

X

X

X

X

X

X

X

X

-
X

X

X
X

X
X

X

-
X

X

X

X

Group 3
(Level D3)

X

X

-

-

-

X

-

X

X

X

X

X

X

X

X

X

X

X

X

X

X

-
X

X

X

X

Group 4
(Level 04}

X

-

-

-

-

-

-

X

X

X

X

-
X

X

X

X

X̂

-
X

X

X

X

X

X

-

Site specific conditions may require a higher level of protection,
( 2 i - . . . .

Construction observation includes observing the following activities: site grading, construction of leachate collection system,
installation of drainage system, cap construction, liner construction, etc.

X - Activity may be performed in ttiis Hazard Group.

• • Activity ts not expected to be performed in this Hazard Group.
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5.0 On-Site Work Zones

. On-site control minimizes potential contamination to other site areas and facilitates safe work activities. Site control methods include
the designation of site .work zones at the project site, and decontamination of field personnel and equipment.

Five work zones may.be establis_b_ed oa.a site:, the hot zone, the exclusion zone, the cqntaminationjre.ductiop, zone (DECON), the work'
area, and the support zone. On a complex site all five work zones may be established. On a simple site there may only be three work
zones (exclusion zone, DECON zone, and support zone). On a site involving activities which do not involve hazardous substances, there
may only be one work zone (work area).. ,

These zones may be defined by physical or visual segregation of work activities.. Barrier tape, spray painted lines, traffic cones or other
physical markers will be used to delineate a work zone area if it is unclear.

These five work zones are defined as follows": ,

5.1 Hot Zone

A hot zone is contained within the exclusion zone (see 5.2 below) and is an area where hazardous substances are known to be present
and a high potential for exposure exists. A hot zone is used to delineate test trenching and contaminated soil excavation activities.

Work activities in a hot zone usually are designated as Hazard Group 4.

5.2 _ Exclusion Zone

An exclusion zone is denned.as the area where hazardous substances are expected to be present, or'where selected physical hazards

may be present because of site activities. All personnel entering the exclusion zone must wear the appropriate protective equipment
and comply with appropriate procedures to work in that zone. The purpose of an exclusion zone is to control access into an area where

. hazardous substances are present and to minimize cross-contamination to the ooncontaminated portions of the site.

An exclusion zone designation is required when any of the following conditions exist:

•• The site activity is a cleanup operation'on a hazardous waste sitê
• The site activity is an initial investigation at a government identified site before the presence or absence of hazardous substances

has been ascertained and there is a reasonable possibility for exposure.

• hazardous substances are present at the ground surface.
• An intrusive activity will be conducted and there is a possibility for exposure through skin absorption or irritation, or eye irritatiun.

• An intrusive activity will be conducted and there.may be a possibility for exposure which may exceed a work place exposure
standard or ID LH. COD centra tions. . ........... . . . . . . . . _.

• An intrusive activity will be conducted and there may be a possibility for fire or explosion.

5.3 Contamination Reduction (DECON) Zone

A contamination"reduction (DECON) zone is the area which all Barr employees and Barr's subcontractors must pass through to enter
or exit an exclusion zone, A DECON zone is an area suspected to be clean (uncoDtaminated). !t is located adjacent to an exclusion

0001002\25117-1/LAH . A-5 . . -. . ". ' . Revised: J.une. 1996
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«m« ss a buffer between: (1) the area where hazardous substances are known or suspected to be present; and (2) the area known
suspected to b* clean. Personnel and monitoring equipment decontamination activities occur in this zone.

Supplemental personal protective equipment (such as surgical gloves, cbemical apron, face shield, etc.) may be required for the
performance of selected tasks in this zone. Sample handling and examination and the packing of sample containers into transporting
eontamers. where the only potential for cross-contamination is from the sample container, may occur in a DECON zone.
Decontamination of heavy equipment (e.g. drill rigs and drain hole equipment, backhoes, etcXshould be conducted in this zone.

5.4 Work Area

The work area is that portion of a site where work activities are being performed, and where no hazardous substances are expected to
be encountered. The work area is generally not included in another designated zone (i.e., hot zones, exclusion zones, DECON zones, or
support lones). The purpose of a work area is to control access due to physical hazards. Basic safety equipment such as hard hat,
steel-toed work bootaAosulated steel-toed boots, and safety glasses (Level Dlt are required in the work area unless otherwise specified
m the PHASP. Portions of the work area may be subject to the provisions and requirements of safety plans or health and safety plans
of other employers performing activities in the work area.

5.5 Support Zone

A support wne is located in an area that is not known or expected to contain hazardous substances. The physical hazards that are
commoa to the site are generally not present Support materials (clean protective equipment, supplies, etc.) will generally be located in
this zone. Personal use articles, such as vehicles, telephones, office trailers, and sanitation facilities can be located in this zone. Bj
personal safety equipment (hard hat, steel-toed work bootsAnsulated steel-toed boots, and safety glasses) are generally not require
this zone. - • . . = .

A support rone may b« established at a site based on the following considerations:' ~

• The support zone area is not suspected to be contaminated. ... . .
• The location of a contamination reduction (DECON) zone is adjacent to support zone.
• The availability of services or ability to provide services, such as electric power, telephone, water, roads, etc. are convenient to the

support wne. •
• The support zone is upwind of site activities.

Eating, drinking, and smoking may be permitted in selected portions of a support zone or a work area.

6.0 Buddy System

Th* buddy system is a system whereby each member of a project field team has a specific agreement with at least one other member of
the field team to mutually maintain Une-of-site communication and provide rapid assistance in the event of an emergency.

Entry into the exclusion zone or hot zone requires implementation of the buddy system. The only work zones that do not require the

use of the buddy system are the DECON zone, the work area, and the support zone.
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To properly utilize the buddy system, all applicable Barr employees and Barr's subcontractors are assigned at least one buddy while
working in the exclusion zone or hot zone. When it is not feasible for two Barr employees to act as each others buddy, the buddy may
be a client (owner's representative), an assigned employee of Barr's subcontractor, an assigned employee of the owner's contractor,

, preferably but not necessarily a safety trained (24 or 40 hours hazardous, waste training) person on site, as long as both buddies agree
to act as each other's buddy prior to entry to the exclusion or hot zones. Buddies must remain in each other's u'ne-of:sight at all timet.
unless both buddies are ia possession of operating walkie-talkies. Barr's subcontractor will be required to provide a buddy whenever

necessary when a Barr employee is working in the exclusion or hot zones.

A buddy .is .not. required within the same exclusion or hot zone, as long as (1) communication equipment {such as walkie-talkies) or line-
of-sight are used and (2) the buddy can render emergency care if needed. This .requires that the buddy be prepared (wearing proper

personal protective attire) to promptly enter the exclusion/hot, zone to render emergency care if necessary.

7.0 Site Communications

Successful communications between personnel is essential. There are two types of communications systems: normal operating

communications and emergency communications. The following normal operating communications systems may be available for bn-site
activities: ... '. . .._:..._._._ ... ._.._ .._. ...:__.. . .-.. _ _._ . . . .

• normal, direct verbal communication
• walkie-talkies . . . . . - . .
• whistle
• hand signals (TABLE A-3: NONVERBAL COMMUNICATION SYSTEM) "" ."
• portable phone " .. .
• land-line phone

.Project specific emergency communications are described m SECTION 2: EMERGENCY ACTION PLAN/EMERGENCY PHONE
NUMBERS of the PHASP. . . . ......_.._.................. _._... ... .

TABLE A-3: NONVERBAL COMMUNICATION SYSTEM describes the hand signals that may be used to communicate while on site.
-Table A-3

Nonverbal Communication System

Hand Signal

Thumbs up

Thumbs down

Finger across'the neck "~"

Hands on top of head. ..

Hands clutching throat

Arms waving upright

Grip partner's wrist

Definition

OK/I am alright/l understand

No/negative

Shut down equipment/Stop activity

Meed assistance

Out of air/cannot breatti

Send backup support

Exit area immediately
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8.0 Safe Work Practices

The following safe work practices should be followed by all Barr employees and Barr's subcontractors during regular (nonemergency)
sit* work,

8.1 Personal Precaution*

Personal precautions for work on-site are described below; _ . _."....

» Use appropriate personal protective equipment (hard hat, steel-toed boots, safety glass'es, etc.).
* Limit on-site work to daylight hours unless area lighting is provided.
» Hands and fac* must be thoroughly washed before eating/drinking or using tobacco products.
« Facial hair shall not interfere with proper respirator fit. -. _ _ . _ . _

• Be aware that some prescribed drugs may potentiate the effects from exposure to moderately hazardous substances, may interfere
with th» safe performance of a work activity, or may interfere with tolerance to temperature extremes.

* Refrain from wearing rings, necklaces, bracelets, or earrings when conducting a work activity.
» B« aware that off-hour use of alcohol or caffeine may cause dehydration and affect endurance during temperature extremes.
• Bt aware that lack of adequate rest during off-hours may interfere with alertness to potential hazards.

8.2 Standard Operating Practices for Work On Site

Standard operating practices For work on site, within the hot zone, exclusion rone, or DECON zone are described below:

• No smoking, eating, drinking, or chewing tobacco or gum.
• No matches, lighters, or torches, unless specifically addressed in, specifications as a necessary component of site activities.
* Buddy system implemented when working in the exclusion zone or hot zone with line-of-sight with buddy maintained unless both

buddies are in possession of operating walkie talkies, which are effective for the range used.

« Normal communications system implemented.
• Refrain from wearing rings, necklaces, bracelets, or earrings around any machinery.
• Appropriate level of personal protection worn.
• Perform air monitoring as specified in PHASP.
• Safety information documentation as specified in PHASP.

9.0 Identification of Key Personnel On Site and Responsibilities

Barr has designated safety responsibilities to various project team members. These responsibilities are given to the Company Safety
Officer, Principal in Charge, Company Health & Safety Manager, Project Manager, Project Health and Safety Contact, Barr Project
Health and Safety Team Leader, and Barr's on-site representative. Barr's subcontractors have designated safety responsibilities for
this project to various members of the subcontractor's staff. These responsibilities are described below:

» Company Safety Officer-. The Company Safety Officer is the person designated by Barr to have corporate responsibility for the
safety of Barr employees. . ,

QG010Q2\25U7-1/LAH A-8 -- . - .. . . . . . Revised: June. 1996
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• Principal 'in Charge: The Principal in Charge is the person designated by Barr to have corporate responsibility for the project
and responsibility for employee safety on the project. Responsibilities include contracting/negotiating work scope, scheduling,
budgeting, and billing. The Project Manager will report to the Principal in Charge as necessary.

.» Company Health and Safety Manager: The Company Health and Safety Manager is the person designated by Barr to
administer the Health and Safety Program.

• Project Manager: The Project Manager is the person designated by the Principal in Charge to have day-to-day safety and
management responsibility for a given project. .

• Project Health and Safety Contact: The Project Health and Safety Contact is responsible for providing guidance for
implementing t h e PHASP. . . . . '

• Barr Project Health and Safety Team Leader: The Barr Project Health, and Safety Team Leader is designatejj by the project.
manager and is responsible for implementing safety procedures on the project site. .This person will be identified in the PHASP. If
not designated, the safety trained Barr employee on the project site with the most experience working at Barr will assume the role
on. the project site.. The Project Health and Safety Team Leader reports to the Project Manager.

• Barr Resident Project Representative: The Barr On-site representative is the person responsible for on-site observation of the
project along with implementation of the plans and specifications. This person may also act as the Barr Health and Safety Team
Leader.. . . . . _ ' - .

• Subcontractor. The subcontractor is the person designated fay the subcontracting firm to have corporate responsibility for the
project. Responsibilities include subcontracting with Barr, scheduling, budgeting, and billing/collecting. The subcontractor's
representatives will report to-the subcontractor as necessary.

• Subcontractor's Site.Safety Officer-. The Subcontractor's Site Safety Officer is the person responsible for implementing safety
procedures on the project verifying that procedures are followed by subcontractor's employees, and is designated by the
subcontractor. The Subcontractor's Site Safety Officer will be on-site while the subcontractor's work is in progress.

• Subcontractor̂ * Representative-. The Subcontractor's Representative is the person designated by the subcontractor to have
responsibility for on-site implementation of the subcontractor's work,. This person is designated by the subcontractor, and may also
act .as the Subcontractor's Health and Safety;Team Leader. ,_

A detailed list of responsibilities for the Project Manager, Project Health and Safety Contact, and the Barr Project Health and Safety
Team Leader are available in the January 1995 edition of the Barr Health and Safety Manual.

10.0 Project Health and Safety Plan Updates and Reviews

Updates and amendments to the PHASP will be made as required by changes in Barr policy, requirements of law and regulations,
changes in site activities, site conditions, or when additional information becomes available. The effectiveness of the PHASP may be
'evaluated by the Projec_t..Heal_t_h_and Safety .Contact or_pther industrial hygienists at _Barr during the course of the project or upon

completion of field work. This evaluation is usually conducted by interviewing members of the project team to evaluate the .
effectiveness.of the PHASP. In addition, all Barr PHASPs at active project sites w,ill be reviewed 'on an approximate annual basis and,

if necessary, updated to ."reflect .the. appropriate changes.

An on site review/audit may be completed using the Barr Project. Health and Safety Plan Audit Checklist and/or the EPA Health and
Safety Audit GuIdellnesT The results of this audit will be communicated verbally or in a written memorandum to the project team

members, including the Project Manager.and the Principal in Charge. The audit results will also be noted in the project safety Ble.
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11.0 Visitors to the Site

The following guidelines were developed to assist field staff when dealing with visitors to Barr'sites. A visitor is typicaDy denned as a
person with legitimate reasons for access to the site where it can be demonstrated that access does not involve exposure or the
reasonable possibility for exposure to health and safety hazards. However, a visitor may also need to access portions of the site which

may mvoJve exposure or the reasonable possibility for exposure to health and safety hazards. In those cases, Section 11.1.2 will also
apply,

11,1 Site* Controlled by Barr

Determine who the visitor is, and their affiliation (agency, client, PRP, media, general public, etc,). Find out what they need to see, and
whether they can accomplish their task from outside our work zones (decontamination and exclusion zone). Record this information in
the project Geld diary, or project safety diary.

*

11.1.1 Visitors to the site may include:

* G*n*ra2 Public, Media: If the site, including the support zone is fenced, the Barr Health & Safety Team Leader should keep
members of the press or general public outside the fence, unless the project manager or principal in charge gives permission for
them to access the site. If the site is unfenced, members of the general public may be allowed in our support zone only; however,
those parties should be asked to stand well back from any heavy equipment or other operations. The more clearly work zones are
marked, the easier it is to keep the general public out of those areas. The project manager should be informed promptly of any visits
by members of the general public or press.

Regulatory Agencitt: Unless their visits have been previously arranged, regulatory agency personnel should be asked to
the support zone, while the Barr Health and Safety Team Leader contacts the project manager, principal in charge, or, if they
not available, any available Company principal. The project manager or principal in charge will advise the field project personnl
how to proceed. While waiting for a response from project management, make the person from the regulatory agency comfortable. If
available, invite the visitor into the Barr trailer or other office on-site. . _ ... ...

an̂ B̂ ^

• Other Parti** Needing to Accett the Site: If other parties request access to the site, this request should first be discussed with
the project manager. They should not be allowed in to work zones other than the support zone without first presenting training'
documentation.

11.1,2 Visitor* that need to access portions of the site other than the support zone will be required to provide the following documentation.

• Training Documentation: Persons wishing to access work zones other than the support zone should present evidence that they
have completed the following training:

40-hour Hazardous Waste Training
8-hour Annual Refresher Training (current)

In some circumstances a lesser amount of training, such as 24-hour training, may be acceptable. This should be decided by the
project manager with advice from the health and safety staff.

• Medical Docianentatiotv Generally, persons wishing to access work zones other than the support zone must present
documentation that they have been examined by a physician, and that the physician, has cleared them for work on a hazardous
waste site. If the person may be required to wear a respirator, the documentation should also include a physician's clearance to
wear a respirator.

Exceptions to the medical documentation requirement may be made by the project manager, with advice from the health and safety
staff. Exceptions may be made m the case of short duration (1-2 days,) visits, where exposure would be minimal, and the visitor
would not be required to wear respiratory protection.
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11.1.3 Barr's Responsibility for Visitors

By admitting.visitors lo.the work area, Barr accepts a measure of responsibility for the visitors' safety. While Barr does not generally

supply visitors with protective clothing unless prior arrangements have been made, the project health and safety team leader should
make sure that the visitor is wearing clothing appropriate to the site conditions, in accordance with the project health and safety plan.

AH visitors should be briefed on the potential hazards, site safety requirements, and emergency procedures. The visitor should be
asked to sign a site log-in sheet.

Under no circumstances should visitors be allowed to wander around a site unescorted. Ideally, a Barr escort should be provided for
the visitor. If there are not sufKcie'nVBarr'stafF to do this, then," at" a "minimum, the visitor should be kept in verbal and visual

communication range. - • - - - ' •

11.1.4 Unauthorized/Uncooperative Visitors

The primary concern of Barr personnel on any site must be their health and safety. Personnel should exercise their best judgement
when dealing with uncooperative" "or unauthorized visitors. While Barr personnel may politely ask or instruct someone not to enter the.
site, they should never attempt to physically, restrain a visitor, nor should they be drawn into an argument. If unauthorized personnel

disregard Barr!s request not̂ to enter the site, project personnel should immediately shut down site operations and contact the project
manager or principal in charge. Similarly, if visitors allowed on site refuse to follow the site rules, they should be politely asked to
leave the site. If they do not. leave the site, operations should be immediately shut down and the project manager or principal in charge
notified as soon as possible.

If, at any time, Barr employees or Barr's subcontractors feel their safety is jeopardized by a visitor, leave the area, if possible, and
contact the police. After Barr employees have assured themselves of their safety, then they should contact the project manager or
principal in charge. . . . . . . . .

11.2 Sites Not Controlled by Ban-

When Barr is on a site as a technical observer of site work, with no direct responsibility for management of the site, Barr's
responsibility regarding visitors is limited. Barr employees'should record the visit in the project safety diary, and attempt to find out

the purpose of the visit. In the case of visits from regulatory agencies, tbeTnedia, or other parties, which could impact our client, the
project manager or principal in charge should be promptly notified.

Do not attempt to screen the visitor, deny or permit them access, or take responsibility for their safety on the site. En addition, note

whether the party controlling the site has taken"the appropriate precautions. """

12.0 OSHA Inspections
N.

The following procedures discuss Barr's response to OSHA inspections when: 1) Barr is prime contractor, or 2) when another party

including the owner serves as prime contractor.
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12.1 Procedures to be Followed when Barr is Prime Contractor

The procedures listed below are to be followed in the event that an OSHA inspector visits the site, and Barr is the prime contractor.
The procedures are consistent with Barr's rights and the requirements for OSHA's performance of an inspection.

a) Introduce yourself with your name and title. Titles to choose from include field geologist, field engineer, field observer, resident
project representative, Barr Project Health and Safety Team Leader, etc. In these first minutes of orientation, try to ask all the
questions. Hold off answering any additional questions until you have contacted the Project Manager (see below). If there is more
than on* Barr employee on-site, the most senior Barr employee should act as Barr's on-site representative until the Project Manager
is contacted

b) Ask the OSHA inspector to show you their credentials. Inspect the credentials; the credentials should have a picture of the OSHA
inspector. If necessary, ask for the phone number of the OSHA inspector's office to confirm that this is an OSHA inspector,

c) Ask the OSHA inspector for certification of 40 hour training, and the most recent 8 hour refresher. The OSHA inspector may not
*nter tbe hot zone, exclusion zone, or DECON area (according to 1910.120) without this training. In addition, the OSHA inspector is
required to have the appropriate PPE, as specified in the PHASP for work zone entry, and the OSHA inspector may not enter those
work zones without the appropriate PPE. Certification of participation in a medical surveillance program may be optional for OSHA
inspectors, if they don't routinely work on hazardous waste sites. . . . . . _ . _

d) Ask the OSHA inspector what is the purpose of their site visit. .

• What typ* of inspection is this? Complaint? Follow-up? General Schedule?
• What ars the areas of the site that the inspector has come to the site to inspect?
• [f there was a complaint, ask to see a written copy of the complaint.
• What type of monitoring, if any, does the inspector expect to conduct?
* If th* site is more than a one-hour drive/air flight from Barr's office, ask the OSHA inspector if they would come back

tomorrow to talk, to the Project Manager.
e) Inform the OSHA inspector that you will need to contact the Project Manager since you do not have the authority to either grant or

limit the inspection. If Barr is the prime contractor, ask the OSHA inspector to wait off-site and not to take any pictures while yoj
are making this phone call. If Barr is not the prime contractor, see paragraph 12.2 below.

•yotl

•ft Call the Project Manager and indicate what you have learned about this OSHA inspection. You have the right to make this ph
call in private.
Since Sarr is the prime contractor, the Project Manager should tell you to ask the OSHA inspector to wait off-site, until the
Principal in Charge arrives. Until that time, inform the OSHA inspector that you cannot give the inspector permission to begin the
inspection, take any pictures or interview Barr employees. Such permission can only be granted by the Principal in Charge.

g) The Project Manager should in turn try to locate the Principal in Charge, other designated Principal, Allan Gebhard, Larry
Molsather, John Dickson. or Karen Stoller to discuss what Barr's response to this inspection will be. Additionally, the Project
Manager will inform the site owner and if different, our client.

h) Generally, if the site is within a one hour drive or air flight from the office, inform the OSHA inspector that the Principal in Charge
is on their way to the sit*. This is a reasonable time period for the OSHA inspector to wait, and ask the OSHA inspector to wait
off-site. Do not talk unnecessarily to the OSHA inspector until the Principal in Charge arrives.

il If th* OSHA inspector~will not wait for the arrival of the Principal in Charge, call the Project Manager again and explain the
predicament. A conference call should be set up at this time for the Opening Conference. The Opening Conference is the first stage
of *D OSHA inspection.

j) Sooner or iater the OSHA inspector will perform their inspection. Continue site operations so that OSHA inspector may observe
health and safety procedures. It is not necessary to shut-down operations, however, all site personnel should be informed that an
OSHA inspection is in progress. Operations may be shut down if participation in the inspection impedes the progress of the project
work. If the OSHA inspector performs air monitoring, be sure to conduct air monitoring side-by-side with the OSHA inspector.

k) Be courteous, answer the OSHA inspector's questions, and take careful notes, ._. -
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12.2 Procedures to be Followed When Other Parties Are Prime Contractor

If another party has responsibility for site control such as the owner or the owner's or client's contractor and they have granted access
to the OSHA inspector to conduct the inspection of their employees, call the Project Manager and explain that the inspection is in
process. The guidelines listed above (a through k) still generally apply. Thê  exceptions are that since site control concerns are the
responsibility of the prime contractor, we may not be able to ask the OSHA inspector to wait off-site or deny entry to the site if they do
not have appropriate training documentation. There are usually several concurrent inspections conducted by OSHA on a construction
site. The OSHA inspector should be asked to wait before starting the inspection of Barr's activities until the Principal in Charge
determines the appropriate course of action. . ._ '
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3.15 Heat Stress .,:.... '/̂ •̂ ^̂'-̂ •̂ î ^̂r >~.̂  ,:: ilt..«.. ... . /. . ... ̂3.5
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Appendix B: Hazard Evaluation

1.0 Safety and Health Risk Analysis for Project Tasks

• i • •• • ' • - "J_ •"• _- :- " ' " ' " ' " " . . . '.'...-. - - ' - - -
TABLE B-l: SAFETY AND~HEALTH RISK ANALYSIS~FOR PROJECT TASKS describes'potential safety and health risks which, may
.be eacountered by Barr employees while performing the following project tasks. Other physical hazards are discussed in" subsequent
sections of this Appendix B. - - - .

Table B-1 .

Safety and Health Risk Analysis for Project Tasks

Task
Reconnaissance " " - .- '

Observation of Remedial'
Construction, Observation" of
Other Construction Activities,
and Observation of •
Excavation/stockpiling of soils

Observation of Intrusive Site
Investigations/Test Trenching

Nonintrusive Geophysical
•Survey

Soil Gas Survey

Water Sample Collection

Waste or Sludge Sample
Collection

Task Description
Walk around.site, nonintrusive
investigation
Observe or measure topography; stake
line and grade for construction

Observe: _ . : "
• Site grading,"cap and liner
construction

• Drain installation
• Various other heavy
construction in contaminated
and clean areas

Direct and/or Observe:
• Soil boring advancement
• Monitoring well installation . _.
• Test trenching

Perform electromagnetic, seismic,
gravimetric, or other geophysical survey

Collect soil gas with soil probe; or
perform analysis

Collect water samples from surface
water and monitoring wells; or measure
water levels

Collect waste or sludge material from
waste or sludge lagoon/pit

Chemical Hazards
Potential for skin and inhalation
exposure to soil which is known or
suspected to contain hazardous
substances
Potential for skin exposure to soil
which is known or suspected to
contain hazardous substances, and
inhalation exposure to dust and
soil gas which is known or
suspected to contain hazardous
substances

Potential for skin exposure to soil
which is known or suspected to
contain hazardous substances and
inhalation exposure to dust and
soil gas which is known or
suspected to contain hazardous
substances
Potential for skin exposure to soil
which is known or suspected to
contain hazardous substances

Potential for skin exposure to soil .
which is known or suspected to
contain hazardous substances and
inhalation exposure to. soil gas
which is known or suspected to
contain hazardous substances

Potential for skin exposure to
water which is known or suspected
to 'contain hazardous substances
and Inhalation exposure to
volatiles in water
Potential for skin exposure to
concentrated waste or sludge and
inhalation exposure to waste or
sludge vapor which is known or
suspected to contain hazardous
substances "

Physical Hazards
Slip, trip, or fall
hazards

Heavy equipment
operations,
excavation cave-ins,
equipment operational
hazards, overhead,
and underground
utilities, slip, trip, or
fall hazards
Equipment operation
hazards, sidewall .
cave-ins, slip, trip, or
fall hazards, high
noise levels,
overhead and
underground utilities

Lifting hazards, slip,
trip, or fail hazards,
low level electro-
magnetic radiation
exposure

Underground utilities,
unknown obstructions,
slip, trip, or fall
hazards, pinch point
hazards

Lifting hazards, slip.
trip, or fall hazards,
bee hives In casings,
water hazards, pinch
point hazards •
Slip, trip, or fall
hazards
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Task
SoH Sample CoOoction

Aquifar Testing

Task Description

Collect and classify soil samples from
surface soil, soil borings and/or trench
soils; perform headspace screening

Slug test; pumping test; monitoring well
development

Chemical Hazards

Potential for skin exposure to soil
which is known or suspected to
contain hazardous substances and
inhalation exposure to soil gas and
dust which is known or suspected
to contain hazardous substances

Potential for skin exposure to
water which is known or suspected
to contain hazardous substances
and Inhalation exposure to
volatiles in water

Physical Hazards |
Equipment
operational hazards,
slip, trip, or fall
hazards

Slip, trip, or fall
hazards, lifting
hazards, bee hives in
casing, pinch point
hazards,
dismemberment

2.0 Chemical Hazards

Site operations may involve handling materials which are known or suspected to contain hazardous substances. Exposure to these
materials may occur through one or more of the following routes.

2.1 Inhalation

Substances that primarily pose an inhalation hazard are those that volatilize easily at ambient temperatures (20-25*C). A mle of
thumb is that substances with vapor pressures greater than that of naphthalene (0,08 mm Eg) at ambient temperatures may be
considered volatile. Inhalation hazards may exist when particulates containing hazardous substances become airborne..

2.2 Skln/Ey« Contact

Some hazardous substances may be absorbed through the skin and be transported to tbe bloodstream. Many other substances are not
absorbed but react with the skin surface causing irritation or burns. Absorption occurs most readily through open wounds, inflamed
skin, or through eye contact. Hazardous substances noted with the "skin" notation in TABLE 5-2 (SECTION 5:. TOXICITY PROFILE

of th* PHASP) are known to be absorbed through the skin.

2*3 Ingection

Injfestion may occur through eating or smoking with hand to mouth contaminant transfer. Incidental ingestion of particulates
containing hazardous substances may also occur under dusty conditions generated in areas known or suspected to contain hazardous

substances. _ , •

2,4 Injection

Exposure may occur if a hazardous substance is injected into the skin through skin puncture or cut by a foreign object such as spikes,

metal edges, wood slivers, etc. *
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3.0 Safety Procedures for Physical Hazards

Site operations and tasks may involve inherent physical safety hazards. The safety procedures for these hazards are described in the
following paragraphs. Site-specific hazards may be discussed in SECTION 1: PROJECT HEALTH AND. SAFETY INFORMATION of
thePHASP. ' ....__... . _ . ...... .--—.--.'- --——— • - • - _ - ....;

3.1 Utilities

Overhead and underground utilities (e.g., electric, gas, telephone, water, sewer, drainage, etc.) and associated pipes in the project work
areas must be located. Underground utilities should be located and marked ky the utility owners or site owners before the start of any
intrusive activity. Overhead utilities should be located.and where appropriate, protected before the set-up and operation of heavy
equipment, such as a drill rigs, cranes, loaders, manlifts, etc.

3.2 Heavy Equipment Operations

Site operations may involve the use of heavy equipment such as drill rigs, backhoes, dozers, loaders, scrapers, trucks, etc. by Barr's
subcontractors or the site owner's contractors. The following information describes additional safety procedures while working around
heavy equipment. . l- r "

a) Stay within the line-of-sight of the operator at all times while working near the equipment. Normal operation of heavy equipment
affects the operator's ability to hear and to see all areas around the equipment.

b) Keep a safe observation distance, of at least the reach of the backhoe bucket plus 5 feet except when working directly with the
backhoe operator. If working within reach of operating equipment always alert operator of your position.

c) Avoid walking directly in back or to the side of heavy equipment. Avoid operator band areas. Understand the direction the
equipment is likely to move and how quickly it.may make the maneuver.

d) Verify that underground and overhead utilities have been identified and located.
e) Be aware of footing and surroundings at all times. - ...
f) Do not work near equipment that may appear obviously unsafe because, of deterioration, missing parts, obvious defects, or improper

operation. Do. not. permit use of such equipment by any of Barr's subcontractors if equipment appears to be unsafe.
g) If heavy equipment and other vehicles share.a_comm_oa roadway, Barr employees and Barr's subcontractors should be alert to this

traffic and yield right-of-way. If working in an area with congested heavy equipment operations, wear an orange vest. Park in a
clear area, not in an area obstructed from operator's view.

h) Do not operate heavy equipment. , . . . . . . . . . _ . , - - . . . . .

[) Stay out of reach of cables or chains which might break white lifting or pulling objects.

3.3 Excavation Entry Procedure

Any entry to an excavation or trench should be performed in accordance with the Barr excavation entry procedure. All excavation
entry should be cleared with an appropriately trained Barr employee. For excavation entry procedures, please see APPENDDC G:
EXCAVATION ENTRY. If soil samples are required from excavation materials, samples should be taken from the backhoe bucket or

from the spoils pile, or other nonentry methods, whenever possible.
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3.4 Lighting

Work areas must-have adequate lighting for employees to see to work and identify hazards. Work should be limited to daylight hours
unless artificial lighting is provided. Barr employees should carry flashlights in all normally dark areas, such as confined spaces,

3.5 Lifting

Heavy objects, such as pumps and generators, should be lifted with proper lifting techniques, such as using one's legs to lift rather .than
one's back, and preferably by at least two persons. Material handling equipment to move the object should be used when an object is
either too heavy or bulky to move normally without risk of injury.

3.6 Deteriorated/Abandoned Buildings

Abandoned buildings on site may be structurally unstable. Roof, ceiling, floors, walkways, and doors may be damaged. Hard hats,
ste*l-toed boots and safety glasses should always be used when entering those buildings. An initial walk through with a buddy should
b* conducted in or near any abandoned facility to identify physical hazards. These types of buildings should be entered only if
necessary and may be considered a confined space.

3.7 Electrical Power Hazards

Electricstl equipment must be properly grounded or double insulated and should be inspected prior to use. Any electrical equipment
questionable condition sho~uld nofbe used. Operation of electrical equipment in wet conditions must be avoided unless equipment
electric service are specifically designed for water immersion.

3.8 Energized Equipment

Work on or near energized equipment should not be conducted until the equipment is appropriately locked-out. Appropriate lock-out
procedures prevent the equipment from being turned on while a person is working on or near the equipment.

3.9 Compressed Gas Cylinders

Compressed gas cylinders must be secured in an upright position with a chain or other securing devices away from heat sources.
Empty containers should be marked empty, have protective valve caps securely in place, and secured in an upright position.

3.10 Slipping

Slipping on wet, muddy surfaces can be minimized by diverting water away from work area, avoiding slippery surfaces, or by providing

* better surfac* to walk on, such as laying boards on the muddy surface. Boots with good treads or boot covers should be worn if the
ar*« is wet or muddy. Walking in puddles, drilling mud and drilling additives should be avoided. Slipping on snowy or icy surfaces
should be minimized by avoiding these surfaces whenever possible.
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3.11 Limitations Due To Personal Protective Equipment

The use of personal protective equipment may limit visibility, hearing, or manual dexterity. In addition, wearing personal protective
equipment may require additional physical exertion of the wearer. These limitations are evaluated during the preparation of the
PHASP and should be re-addressed, as appropriate, prior to performing a particular task.

3.12 Noise Extremes

Noise exposure may occur on site from heavy equipment operation, especially while working in the area of operating equipment. A
general rule of thumb to determine if noise levels are high enough to require bearing protection is to observe if two persons standing

approximately 2 feet apart have to raise their voices to converse. If conversation cannot occur without shouting, noise levels probably
exceed 85 dBA and hearing protection should be utilized. Hearing protection is available, in the form of ear plugs, ear muffs, or both,
and should be used when working around heavy equipment.

3.13 ionizing Radiation

Sites that have been used by hospitals and research facilities should be particularly suspect of posing an ionizing radiation hazard.
These materials may be found in drums, including lab packs, as either a solid, or Liquid. The best precaution for individuals working at
these types of landfills is.constant monitoring for ionizing radiation using a geiger counter or similar monitoring instrument. Initial
monitoring should be conducted to detect high levels of radiation where radiation is suspected to be present. Exposure monitoring is
continuously conducted for Barr employees when their TLD badge is worn. If radioactive materials are suspected on site, protective
measures will be discussed in SECTION. 1: PROJECT HEALTH AND SAFETY INFORMATION of the PHASP.

3.14 Nonionizing Radiation

. Barr occasionally uses ground conductivity .meters, such as a Geonics EM31-. The frequency this device generates is 9.8 kHz. A
comparison to the ACGIH TLV indicates that this frequency is not contained within the frequency ranges of coticern.

3.15 Heat Stress

Heat-induced occupational illnesses, injuries and reduced, productivity occur in situations in which the total heat load (environmental
plus metabolic) exceeds the body's capacities to maintain normal body functions without excessive strain. Heat stress is defined as the •
sum of the heat generated in the body plus the heat gained from the environment minus the beat lost from the body to the
environment. The body's response to heat stress is called heat strain. The level of heat stress at which excessive heat strain will result

depends on the heat-tolerance of the individual. Certain predisposing factors may reduce an individual's ability to tolerate heat stress

and are addressed in SECTION 3.14.1- . . . . - . '-

Using personal protective equipment may put a worker at increased risk of developing heat stress. Health effects may range from heat

rash or heat fatigue" to serious illness or death.. Heat stress is caused by a number of interacting factors, including environmental
conditions, such as temperature and relative humidity, protective clothing which limits natural heat loss through perspiration,
workload, and the individual characteristics of the worker.
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It is the responsibility of the project team members to inform the Project Health and Safety Team Leader if any of the predisposii
factors listed below apply to that individual. This enables the Project Health aod Safety Team'Lea'der to monitor the individual if

necessary, or use other means of preventing/reducing the individual's likelihood of experiencing a heat-related illness/disorder.

3,15,1 Predisposing Factors

Predisposing factors that will increase the individual's susceptibility to heat stress are listed below.

« Lack of physical fitness - Such individuals experience more physiological strain including a higher heart rate, a higher body
temperature, less efficient sweating, and a slightly higher oxygen consumption as compared to fit individuals.

• Obesity - Overweight individuals produce more heat per unit surface area than thin individuals, and have a lowered ability to
dissipate heat.

« Age • Older individuals may have a decreased ability to cope with heat stress.
• Dehydration - Dehydrated individuals will have a decreased ability to cool the body by sweating. Diarrhea can cause dehydration.
* Alcohol medications and drug use - Alcohol consumption may dehydrate individuals and certain medications or drugs may act as.

diuretics. Henc* the individual may have a decreased ability to lose heat by sweating.
« Infection, sunburn, illness, and certain chronic diseases - These factors may interfere with the body's normal mechanisms to lose

heat,

• Heart conditions or circulatory problems - Heat stress may place an additional strain o.n the heart and circulatory system that could
harm the individual as well as decrease the individual's physiologic response.

* Low salt diet - Could affect the individual's electrolyte balance,

• Pregnancy,
* Previous history of Heat Stroke or Heat Exhaustion - May increase the individual's susceptibility to heat stress.
* Heavy work toad - Will generate metabolic heat thereby increasing the heat stress placed on the individual.
• The us* of PPE over light summer clothing - This will decrease the ability of an individual to lose heat by sweating as evaporat

cooling can no longer occur,
• Lack of acclimatization - Acclimatization is the gradual introduction of workers into a hot environment to allow their body to

physiologically adjust to hot working conditions. Acclimatized individuals generally have lower heart rates and lower body
temperatures. In addition, they sweat sooner and more profusely and even have more dilute sweat (thereby loosing less electrolytes)
than nonacclimatixed individuals.

3,15.2 Prevention of H«at Str«ss

Prevention of heat-related illness begins with a recogtiition that hot and/or humid environments can have serious impact on botb
project personnel and the project itself. In particular, it must be. recognized that work in hot environments can reduce both the
quantity and quality of work that field teams can deliver. By planning for heat-related effects and building preventative measures into
th& project schedule and budget, the impact of heat on the project and personnel can be minimized.

There ant a variety of measures that can be implemented to prevent or reduce the likelihood of employees developing heat stress
related illness/disorders. These include fluid and electrolyte replenishment, the provision of shelter from the sun and heat, work
schedule adjustment, the use of cooling devices, acclimatization, beat stress monitoring, and employee education, as discussed below.

• Fluid and Electrolyte Replenishment: Personnel should dnnK about 16 ounces of water before starting work and dnnk water at
every break. To encourage water consumption, cool water and disposable cups should be made available. The normal thirst
mechanism ts not sensitive enough to ensure that enough water will be drunk lo replace lost sweat. When heavy sweating occurs, .
personnel should be encouraged to drink more. Replacing body fluids with an electrolyte replacement such as Gatorade is an option.
It ts advisable to have Gatorade on site if the air temperature is 70"F or more and the workers are performing tasks with a
moderate to heavy work load in chemical resistant clothing.
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• Shelter From The Sun and Beat: Air-conditioned (if possible) or shaded areas should be made available for rest periods. Sitting
in an air-conditioned truck is an acceptable o'ption. Shading of work areas is often a practical and economical option.

• Work Schedule Adjustment: Scheduling work for early mornings and/or late afternoons will avoid the hottest parts of the day,
and reduce the heat stress placed on personnel̂  rotation of personnel will help reduce overexertion of workers; and, adjusting the
work-rest, schedule will help personnel recover from the effects of heat stress periodically. Frequent short breaks are more effective
in preventing heat illness than ooe or two long breaks, .

• Use of Cooling Devices: The use of cooling devices like field showers, hose-down'areas, or cooling vests should be considered for
project tasks that involve heavy work loads in chemical-resistant clothing. Contact the Barr Safety Staff for information on cooling
vests- . -r. ,-.-.-̂ --:- - —••*- -,-,-.-.-- = - = - . - - - . - . . - - - - . - . . . . . . . - -- - =,.--.-

• Acclimatization: Acclimatization is the gradual introduction of workers into a hot environment to allow their body to
physiologically adjust to hot working conditions. Acclimatized individuals generally have lower heart rates and lower body
temperatures. In addition, they sweat sooner and more profusely and even have more dilute sweat (thereby loosing less electrolytes)
than nonaccUmatized individuals. - . . _ . _ . .

• Seat Stress Monitoring: Monitoring of the environment or personnel for potential heat stress should be initiated when the
ambient air temperature is 70"F.'There .are several ways to monitor heat stress; measuring heart rate, oral temperature," loss of body
weight, and the Wet Bulb Globe Temperature using a Reuter-Stokes RSS 217 or a Questemp 15 Heat Stress Monitor. Ban-
employees are advised to measure their heart rates as a primary means of heat stress monitoring when impermeable protective
clothing is worn.

• Employee Education: Workers have already been trained to recognize and treat the effects of heat stress during the 40 hour -•
training. Signs, symptoms and treatment of heat stress should be discussed in project safety meetings. The Buddy System will he!p
in preventing heat stress once the employees are trained to recognize the signs and symptoms of beat stress.

3.15.3 Suggested Heat Stress Prevention Guidelines

It may.not always be practically or economically feasible to implement all of the,above prevention measures. Follow the criteria given
below as a guide to choosing which measures to implement.

Ambient air temperature is 70°F or more; .. . ....... . .- .---..-- ... -- — ---.-

, * Replenish fluids and electrolytes; provide cool potable water and electrolyte replacement drink
• Provide shelter from the sun and heat . "

Ambient air temperature is 70°F or more and chemical-resistant clothing is being used:

• Replenish fluids and electrolytes; provide cool potable water and electrolyte replacement drink

* Provide shelter from the sun and heat , ' ' ,
\ • ' '

.• Adjust work schedules if feasible ._ . ... .._. ._.. __. _ ... ._..._..--.. .. -
• Initiate Heat Stress Monitoring and/or the use of cooling devices.

3.15,4 Heat Stress Monitoring

Heat stress monitoring may be performed by monitoring the heart rate- Heart rate should be measureii at the beginning of the work-
shift, at regular intervals,' and at the start of each rest period. Refer to TABLES B-2 and B-3: RECOMMENDED HEART RATE

MONITORING FREQUENCY.

a. If the heart rate is <110 beats per minute (bpm!, personnel may continue the current work-rest schedule.

b. If the heart rate is >1'10 bpm, take a 10 minute break. .
• Monitor heart rate at the end of the rest break. If not <UO bpm, rest until the heart rate is <1LQ bpm.
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Reduce tb* current work time between breaks by approximately 25%.
If th* next scheduled monitoring session shows a heart rate >110 bpm once again reduce the work time between breaks by 25

Table B-2

Recommended Heart Rate Monitoring Frequency
Relative Humidity Less Than 80%

Light Summer Clothing

Kleongard or cotton coveralls

Tyvek, Pofyooated Tyvek,
SaranexTyvsk

70'-80'F

Every 3 hours

Every 3 hours

Every 2 hours

W-90*F

Every 3 hours

Every 3 hours

Every 2" "hours

SOMOO'F

Every 2 hours

Every 2 hours

Every hour

>100°F

Every 2 hours

Every hour

Stop work and reassess

Table B-3

Recommended Mean Rate Monitoring Frequency
Relative Humidity \s 80% or Greater

Ught Summer Clothing

Weortgard or cotton
coveralls

Tyvek, Potycoated Tyvek,
Saranex Tyvek

70°-ao-F

Every 3 hours

Every 2 hours

Every 2 hours

80"-9Q''F

Every 2 hours

Every '2 hours

Every hour .

90"-100°F

Every 2 hours

Every hour

Every hour

>100°F

Every hour

Every hour

Stop work and reassess

3.15.5 Heat Stress First-Aid Treatment Guidelines

TABLE B-4; HEAT STRESS FIRST-AID TREATMENT GUIDELINES describes the symptoms of the different levels of heat stress and

guidelines for Srst aid treatment.
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Table B-4

Heat Stress First-Aid Treatment Guidelines

Heat Cramps
Cause: Excessive water foss "" - > " • - " - '-" '-'- •" "-- • -

Symptoms: . ' -'• - " " " . . " . . ~" - "" ""-'-

* Muscular pain in arms, legs., abdomen
Faintne'ss, dizzmess7 exhaustion
Normal temp, cool, moist skin ... . - -- --..

First-Aid Treatment Guidelines:

• Administer sips of Gatorade or water (# glass every 15 minutes)
• Do not massage cramping muscles (unless it does not.increase."

pain)
• Relax person

Heat Exhaustion
Cause: Large amount of water loss;, blood circulation diminishes . . . .

Symptoms:. _. ".- - / : \.._ j-:._'. :.IT"." •':-" ": - " •''

• Moist, clammy skin, usually pale
• Dilated piipiis
• Weak, dizzy, nauseous, headache

Normal or low temperatures

First-Aid Treatment Guidelines:

• Move to cool place
• Apply cold, wet compresses to skin
• Raise feet 8 to 12 inches
• Administer sips of water or Gatorade (ft glass every
- Get medical attention

15 minutes)

Heat Stroke
,

Cause: Body overheats;, temperature rises; no sweating occurs

Symptoms:. . . . .-._... ..-—..—-. - . . ' • • • - - -

• No sweating occurs
• Dry, hot skin, usually red
• Constricted pupils .... . . . . . . .
- Hot body temperature (105-1 10°F) -

Strong, rapid pulse " . . •••""':".
• Unconsciousness may occur . _._..___.._._—-.-. . ...
• Muscular twitching

First-Aid Treatment Guidelines:1

• Get emergency medical assistance as soon as possible
• Remove from sunlight

. • Wet down body with cool water or rubbing alcohol
• Eievale head/shoulders
• Wrap in wet. cold wrapping
• Once cooled to 102"F, stop cooling measures

3.16 Cold Stress

Fatal exposures to cold have been reported when persons fail to escape from low environmental air temperatures or from immersion in
,low temperature water. Hypothermia, a condition in which the body's deep core temperature falls significantly .below 98,6°F, can be life

threatening. A drop in core temperature to 95"F or lower must be prevented.

Air temperature is not sufficient to determin̂  the cold hazard of the work environment. The windchill must be .considered as it

contributes to the effective temperature. The body's physiologic defense against cold includes constriction of the blood vessels,
inhibition of the sweat glands to prevent loss of heat via evaporation, glucose (fuel) production, and involuntary shivering to produce

heat by rapid muscle contraction. . - ,

The frequency of accidents increases with cold exposures as the body's nerve impulses slow down, individuals react sluggishly and
numb extremities make for'ihcreased clumsiness. Additional safety hazards include ice, snow blindness, reflections from the snow, and

possible skin burns from contact with cold metal.
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There are certain predisposing factors that make an individual more susceptible to cold stress. It is the responsibility of the projec
t**m members to inform the Project Health and Safety Team Leader if iany o.f the predisposing factors listed below apply to that

individual. This enables the Project Health and Safety Team Leader to monitor the individual if necessary, or use other means of
preventing/reducing the individual's likelihood of experiencing a cold-related illness/disorder.

3.10.1 Predisposing Factors

Predisposing factors that wfll increase an individual's susceptibility to cold stress are listed below.

* Dehydration - The use of diuretics and alcohol, and diarrhea can cause dehydration. Dehydration reduces blood circulation to the
extremities.

* Fatigue during physical activity - Exhaustion reduces the body's ability to contract blood vessels.. This results in the blood
circulation, occurring closer to the surface of the skin and the rapid loss of body heat.

• Age - Some elderly and very young individuals may have an unpaired ability to sense cold.
• Alcohol consumption - Alcohol dilates the blood vessels near the skin surface resulting in body heat loss.
• Sedative drugs - Sedatives may interfere with the transmission of impulses to the brain thereby interfering with the body's

physiological defense against cold.
* Poor circulfttion - Vasocoostriction of peripheral vessels reduces blood flow to skin surface.
• Heavy work load - Heavy work loads generate metabolic heat and make an individual perspire, .If perspiration is absorbed by the

individual's clothing and is in contact with skin, cooling of the body will occur.
* The use of PPE - PPE usage which traps sweat inside the PPE may increase an individual's susceptibility to cold stress.
* Lack of acclimatiialion - Acclimatization, the gradual introduction of workers into a cold environment allows the body to

physiologically adjust to cold working conditions.
• History of cold injury - Previous injury due to cold exposures may result in increased cold sensitivity.

3,18.2 Prevention of Cold Stress

There are a variety of measures that can be implemented to prevent or reduce the likelihood of employees developing cold related
illness/disorders. These include acclimatization, fluid and electrolyte replenishment, eating a well-balanced diet, wearing warm
clothing, the provision of shelter from the cold, thermal insulation of metal surfaces, adjusting work schedules, and employee education.

« Acclimatization: Acclimatization is the gradual introduction of workers into a cold environment to altow their body to
physiologically adjust to cold working conditions. However, the physiologic changes are usually minor and require repeated
uncomfortably cold exposures to induce them.

• Fluid and Electrolyte Replenishment: Cold, dry air can cause employees to Lose significant amounts of water through the skin
and lungs. Dehydration affects the flow of blood to the extremities and increases the risk of cold injury. Warm, sweet, caffeine-
free, nonalcoholic drinks and soup are good sources to replenish body fluids.

• Sating a "Well-Balanced Diet: Restricted diets including low-salt diets can deprive the body of elements needed to withstand cold
stress. Eat high energy food throughout the day.

» Warm Clothing: It is beneficial to maintain air space between the body and outer layers of clothing in order to retain body heat.
However, the insulating effect provided by such air spaces is lost when the skin or clothing is wet.

* Work Schedule Adjustment: Schedule work during tbe wannest part of the day if possible; rotate personnel; and, adjust the
work schedule to enable employees to recover from the effects of cold stress. " -

The parts of the body most important to keep warm are the feet, hands, head and face. As much as 40% of body beat can be lost when

tht* head is exposed.
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• Recommended Clothing includes:

-- Inner layers (t-shirt, shorts, socks) should be of thin, thermal insulating, nonmoisture absorbent material, moisture wicking, such
a s polypropylene. _ . . . . = . . . ; . . . - . - - . -

- Wool or thermal trousers. .Denim.is-not.a good protective fabric since it absorbs moisture very well.

- Felt-lined, rubber-bottomed, leather-topped boots with a removable felt insole is preferred. Wool socks with polypropylene inner
socks. Consider winter boots one half size larger than regular size to accommodate thick socks.

- Wool shirts/sweaters should be worn over inner layer.
- A wool cap is good head protection. Use a liner under a hard hat.

- Mittens are' better insulators than gloves. Wool liners for either mittens or gloves.
- Face masks or scarves are good protection against wind.
- Tyvek/polycoated tyvek provide good wind protection.
- Wear loose fitting clothing, especially footwear. Consider winter boots a half size larger than regular shoes to accommodate

. thick socks.. -^ ,.-.---.—-̂ . .. . -- .. ...'. ... - --— -~ - ---- • —— • • -•---
- Carry extra clothing in vehicle. Change out of wet clothes or socks..

• ' Provision of Shelter from the Cold; Shelters with heaters should be provided for the employees' rest periods if possible. Sitting
in a heated vehicle is a viable option. Care should be taken that the exhaust is not blocked and that windows are partially open to
provide ventilation. . - . . . - - -

• Thermal Insulation of Metal Surfaces: At temperatures of 30°F or Lower, cover metal tool handles with thermal insulating
material .if possible. . . - - . .- . . . . . . . ...

,• Employee Education: Employees have already been trained to recognize and treat the effects of cold stress during their 40 hour
training. Signs, symptoms and treatment of cold stress should be reviewed in project safety meetings where applicable. The Buddy
System will help in preventing cold .stress once the. employees are trained to recognize the signs and symptoms of cold stress.

3.16.3 Suggested Cold Stress Prevention Guidelines . ...._.... .._.... -•-.

• It may not be practically or economically feasible to implement all the above prevention measures. Follow the guidelines given below
when the ambient air temperature is -5*F or lower:

• Contact the Project Manager or the Project Health and Safety Contact to determine if the project team should be on-site in such
temperatures. . ' . . = . : . . . - -"

• Dress warm. " . • - . . . -- - - - - - - • ._....__..

• Replenish fluids and electrolytes at regular intervals. • • _ •
• Provide shelter from the cold. • - .

• Adjusting work-rest schedules. . . .

3.16.4 Cold Stress Ftrst-AId Treatment Guidelines

TABLE B-5f~CUCD STRESS FIRST-AID TREATMENT GUIDELINES describes symptoms of different stages in cold stress and first- -

aid treatment guidelines, .... ... ..... ^_. _ _ . _ . _ . . ' . . . _ . _ .. . . , - . - -
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Table B-5
Cold Stress First-Aid Treatment Guidelines

Frostbite
Stages:
- Incipient (frost nip)

- Superficial

• Deep

May be painless. Tips of ears, nose, cheeks, fingers, toes, chin
affected. Skin blanched white.
Affects skin/tissue just beneath skin; turns purple as it thaws. Skin
is firm, waxy; tissue beneath is soft, numb,
Tissue beneath skin is solid, waxy, white with purplish tinge.
Entire tissue depth is affected. . = - . = . ...

First-Aid Treatment Guidelines: :
• Incipient

• Superficial
• Oaep

Warm by applying firm pressure — no rubbing; or blow warm
brealh'on spot; or submerge In warm water (102-1 10°F).
Provide dry coverage, steady warmth; submerge In warm water.
Hospital care is needed. Don't thaw frostbitten part if needed to .
walk on. Don't thaw if there is danger of refreezing. Apply dry
clothing over frostbite. Submerge in water; do not rub.

General Hypothermia
Stages:
• Shivering
- Indifference
• Decreased Consciousness
• Unconsciousness
* Death

Symptoms of Hypothermia:
Muscle Tension ' Coordination Loss
Uncontrollable Shivering Stumbling
Decreased Musde Function Fatigue
Speech Distortion Forgetfulness
Glassy Stare Freezing Extremities
Blue, Puffy Skin Dilated Pupils
Slow Pulse Shallow Breathing "

Emergency Response:
• Keep person dry; replace wet dothing
* Apply external heat to both sides of patient using available heat sources, including other
bodes

• Gfve warm liquids — not coffee or alcohol— after shivering stops and if conscious
• Handle gently
• Transport to medical facility as soon as possible
- If more than 30 minutes from a medical facility, warm person with other bodies

3.15.5 windchlll Index

The human body senses "cold" as a result of both air temperature and wind velocity. Cooling of exposed flesh increases rapidly as the
wind velocity goes up. Frostbite can occur at relatively mild temperatures if wind penetrates the body insulation. For example, when

the actual air temperature of the wind is 40 *F and its velocity is 30 mph, the exposed skin would perceive this situation as an

equivalent still air temperature of 13"F.

tf the actual wind speed is not known, the following examples are provided to approximate wind speed.
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. 5 mph = Light flag moves
10 mph = Light flag fully extended
15 rnph = Raise newspaper sheet
20 mph = blowing and drifting snow

TABLE B-6: WINDCHILL INDEX shows a chart that can.help in determining the windcbill index. Site work should be terminated
when there is a great danger of freezing exposed flesh. - ...

Table B-6

WindchiH Index .

Actual Temperature Reading (°F)

Estimated Wind
Speed
(in mph) •
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5
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30 . =.

35 - = ."

40

(Wind speeds
greater than 40
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additional
effect) . .
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r̂
H'ffi

||l I
, M ' f '••

iiitt

T 1

4 |

LITTLE DANGER. ... . _ .. '
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Danger from freezing of
exposed flesh within one minute.
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GREAT DANGER
Flesh may freeze within 30
seconds.

Equivalent chill temperature requiring dry clothing to maintain core body temperature above 36°C (96.8°F) per cold
I stress TLV. ...........'".....".........I... . 1 _..._"" . '"'_'.- '... ... .__..... .

From: Threshold Limit Values and Biological Exposure Indices. 1994-1.995. ACGIH. Developed by U.S. Army Research Institute of
Environmental.Medicine, Natick, MA..... „.._..__... ..,.a . ..__._ .... ...._._.._. ..... . .
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Appendix C: Personal Protective Equipment (PPE) Program
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Appendix C: Personal Protective Equipment (PPE) Program

1.0 Scope

Barr has established this, personal protective equipment (PPE) program for hazardous waste operations to provide guidelines and

procedures that enable employees to most effectively use the PPE provided to them. Discussion of protective equipment normally used

by Barr personnel, except respiratory protection, Is provided in this section. Respiratory protection is described in APPENDIX E: .

RESPIRATOR PROGRAM.

2.0 PPE Selection

Levels of personal protection vary according to the activity being conducted and the hazards that may be encountered. Personal

protective equipment selection is made on the basis of site-specific chemical and physical hazards. The U.S. EPA terminology for

protective equipment will be used: Levels A, B, C aod D. Within each level, there may be variations on the specific PPE used and are

designated as Dl, D2, D3, D4, Ci, C2, C3, C4, etc. A brief description of the levels of protection that may be required is provided

below. Levels of protection for a particular project will be speciSed in SECTION 1 of the PHASP.

2.1 Level D

Level D protection should be used when a hazardous atmosphere is .not present nor is expected based on planned work activities.

Level D protection is designed to offer eye and skin protection. Level D does not provide protection from inhalation exposure to

hazardous substances. Sub-levels within Level D (Dl, D2, D3, D4) are designed to adjust the level of skin and body protection to the

appropriate site conditions. ... -. .-——- - ........ ., ..-.=^-—- - ._.----

2.2 Level C " - - - - - • • - - -------- - . . - . . . - - - . - . = • ,-

Level C protection is designed to offer air purifying respiratory protection in addition to body protection to a comparable subieve! in

Level D , a n d will b e used when: - - - - - - - -

» The types of air contaminants have been identified, an air-purifying respirator (APR) that can remove the contaminants is_
available, the air contaminants have adequate warning properties, 'oxygen levels arê sufficient, and the criteria for the use of an

- APR have been met (APPENDIX E: RESPIRATOR PROGRAM)., . . _ . . . . .

• Concentrations of airborne organic compounds in the breathing zone are-5 ppm (benzene equivalent) above background for a penod
of 10 minutes with a ceiling of 50 ppm (benzene equivalent), .or above project specific action levels.

• Concentrations of contaminate particulates which may become airborne in the breathing zone are greater than established action
level for those contaminates.

Sublevels within Level C (CI, C2, C3, C4) are designed to adjust the level of skin and body protection appropriate to site conditions

with a particular level of respiratory protection. Respirator selection is based on the types of inhalation hazards present on the site.
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When Level C respiratory protection is required, a full face or half-mask air-purifying respirator with High Efficiency Paniculate

tHEPA) filters, or organic vapor/acid gas cartridges, or chemical specific cartridges, or a combination of both filters and cartridges,

canister will be used. The PHASP designates the appropriate combination in SECTION I; PROJECT HEALTH AND SAFETY

INFORMATION. APPENDIX E: RESPIRATOR PROGRAM describes respirator usage guidelines in greater detail.

2.3 Level B

Level B protection is designed to offer supplied air respiratory protection in the form of a self-contained breathing apparatus tSCBA) or

supplied air (SA) through an air line and will be used when:

• Concentrations of total airborne organic compounds exceed 50 ppm of unknown organies in the breathing zone, or project specific
actioQ levels

• Concentrations of hazardous substances in the air are immediately dangerous to life and health (1DLH) or above the maximum use
limit of ao APR with full-face mask

• Oxygen deficient or potentially oxygen deficient atmospheres (19.5 percent or less) are possible

* Confined space entry requires Level B protection.

Level B protective equipment will consist of all equipment specified for Level C protection except the full-face APR equipment will be

replaced with self-contained breathing apparatus CSCBA), or a supplied air (SA) system with an_egress bottle, if TDLH conditions are

possible.

Use of Level B requires that buddies actually accompany each other and, in addition, at least one other person must be at Level B and

available as backup, ready to provide emergency assistance.

2.4 Levd A

L«vel A protective equipment should be worn when the highest level of respiratory, skin, and eye protection is needed. Barr does not

expect to work on projects involving this level of protection. In the event that Barr employees are required to work in Level A

Protection, additional special training and equipment will be required.

Personal protective equipment {PPE) selected to protect against potential hazards is described in TABLE C-l -PERSONAL

PROTECTION LEVELS. These protection levels may be modified (upgraded or downgraded) by the Barr Project Health and Safety

Team Leader depending on specific site conditions, equipment configuration, status, or phase of site activities, air monitoring results

and previous experience. The level of PPE us.ed should be reevaluated for appropriateness upon the first indication of suspected

hazardous substances through the detection of odors from exposed soils/fluids, appearance of oiliness in soils, or unnatural soil

discoloration.
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Table C-1
Personal Protection Levels

,-
General Safety Equipment
Hard Hat1"
Safety Glasses - ... . ... ...... .. .. ... . .
Chemical Goggles ' " " " " " ~ - . - • - - • -
Face Shield
Hearing Protection'2'
Safety Vest13' . ' . ... _.._
Boots
Steel-Toed Boots/Insulated Steel-Toed Boots
Chemical Resistant Steel-Toed Boots(4) . . ...
'Boot Covers(5>
Clothinq
Cotton Coveralls
Kleengard . . . _ _
Tyvek " . " • . !
Poly-Coate'd Tyvek " " - - - - - - . ;.. .
Respirators
Vz Mask Respirator with HEPA/OVAG cartridges
FuH Face -with G'SfC-H cartridge
Emergency Life Support Apparatus (ELBA) 5-Molite Esca'pe'Botde
Gloves
Inner Glove (Surgical) .
Outer Glove (Nitrile, neoprene, monkey grip) !6)

D1

R
R
O
O
R
R

R
-
-

-
-
-
-

-
-
-

-
-

02

R
R
0
O
R
R

R
O
R

O
O'
-
-

-
-
O

R
O

D3

R
R
O
O
R
R

R
O
R

-
-
R
O

-
-
O

R
R

D4

R
R
O
O
R
R

-
R
R

-
-
-
R

-
-
O

R
R

C3

R
-R
o •
O
R
R

R
O
R

-
-
R
O

R
O
O

R
R

C4

R
R
O
O
R
R

-
R
R

-
-
--
R

• R
O
O

R
R

R = Required O =.Optional' - = Not Required

Special Considerations . . .

1 Hard hat not required in trie absence of construction activities or overhead physical hazards, unless required by client
2 . Hearing protection is required during soil boring and monitoring well installation when personnel may be exposed to high noise levels (for

example, cannot hear normal conversation or have to.raise voice to.be understood).
3 Brightly colored safety vests should be used when working on and adjacent to roadways, or working in remote areas during hunting

season. . . . . " . . _ . . . ' .'.."....."' "..LI...___. . . ! _ / .
4 Chemical resistant steel-toed boots may be used instead of steel-toed leather boots and boot covers il water is available for DECON.
5 Boot covers or "chemical, resistant boots required if walking in.contaminated soil or liquids.
6 A second pair of surgical gloves may be used where outer gloves are required..

3.0 Personal Protective Equipment.Use Guidelines

3.1 Protective Clothing

The criteria used to determine the need for PPE for a specific activity are listed below. Specific personal protective equipment needs

for project work is discussed in SECTION ! of the PHASP.

3.1.1 Hard Hats: Required when the potential for construction hazards or overhead hazards exist or when intrusive activities involving

powered.equipment are conducted. Examples include soil borings, well installation, test excavating or other construction/investigation
activities involving the observation of heavy equipment operations. In addition, hard hats are required if required by other contractors

or by the owner.. ...._. -,, _ . _ _ . . _ , _ ,_ -. __ ..... ._._.__-_,__.__..__ _..._,__.-- . ....
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3,1.2 Safety Glass**: Required when activities involving powered equipment such as soil boring, well installation, test excavation or ot

activities involving the observation of heavy equipment operations occur. Side shields are required when work involves handling o!
being in dose proximity to chemical, grinding, grouting operations, or concrete pouring or other activities where particles/aerosol can
become easily airborne and may irritate the eye if eye contact occurs.

A splash shield should be worn when materials known or suspected to contain hazardous substances may splash or spray to the face.

3.1.3 St««l-To«d Boots: Required when activities involving powered equipment such as soil boring, well installation, test excavating or other
constructionAnvestigation activities involving the observation of heavy equipment operations. In addition, steel-toed boots are required
tf required by contractors, owner or when activities may involve carrying/handling heavy materials. Steel-toed boots with steel midsoles
should be used when work may involve walking on sharp objects, such as when walking on landfills.

3.1,4 Cotton Cov«ralls/Wofk Ctoth«s: Cotton coveralls may be used to protect skin and work clothes from noatoxic particulates such as

dust, dirt, and mud. May be used when contact with soils or water known or suspected to contain hazardous substances is restricted to
handling samples. ' *

3.1.5 Klttfigtrd: Kleengard is a-disposable and breathable fabric, that can be used to protect skin and work clothes from nontonc
substances. Required when activities are restricted to the exclusion zone and where contact with soils or water known or suspected to
contain hazardous substances is restricted to handling samples. If torso contact with known or suspected to contain hazardous
substances materials cannot be avoided, an upgrade to tyvek will be necessary. Kleengard is not acceptable when working on coal tar
sites or sites known or suspected to contain PCB, unless all contact with those hazardous substances can be avoided.

3,1.8 Tyvtk: Tyvek is disposable nonporous material. It may be used to provide protection from toxic particulates such as lead dust an
tatxjsioa, and may be used for wind protection in the winter. Required when tasks may involve bodily contact with materials known or
suspected to cootain hazardous substances. This would involve collecting of samples from backhoe bucket during test trenching and
working: with driller to collect samples, and other activities where splashing or "getting dirty" is likely.

3,1.7 Poly-coat«d Tyvtk: Poly-coated tyvek is a disposable, polyethylene-coated tyvek material. It may be used as protection from potential
chemical liquid splash. Required when bodily contact may occur with high concentrations of hazardous substances. Also required when
concentration of hazardous substances is unknown and activities may encounter bodily contact with these substances or when

investigation/remediation activity generates a splash potential.

3.1.1 SarantX Tyv«Jc Saranex tyvek is a saran-coated tyvek material and may be used when a higher level of skin protection is required

than that offered by poly-coated tyvek.

3.1,9 Chwnical Resistant Boots: Chemical-resistant steel-toed boots may be worn when walking in materials known or suspected to contain
hazardous substances is anticipated or when work may involve. walkingin wet conditions. They may be worn uncovered only when
there is sufficient water on the site for thorough decontamination, or when the nature of the contaminant facilitates quick volatilization
from footwear- Two pair of disposable boot covers or a heavier overboot may be worn over leather steel-toed boots in lieu of one pair

over chemical-resistant boots.

0001002\25117-1/LAH '. ~ C-4 " Revised: June. 1996.
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3.1.10 Boot Covers: Disposable boot covers will be worn over.leather steel-toed work boots, when walking in materials known or suspected to
contain hazardous substances...They may also be worn when muddy conditions are anticipated. They may be worn over chemical-
resistant boots when.there is. no_t_sufScient water on the site for decontamination.

3.1,11 Gloves: Inner, vinyl, nitdle, or latex surgical gloves (4 mil thickness) will be worn as a precaution when handling materials known or

suspected to contain hazardous substances or when a dermal (skin) hazard exists. They may also be worn inside outer gloves when
there is a greater likelihood of contact with materials known or suspected to contain hazardous substances to provide protection agamst
degradation/leakage of the outer gloves.

Outer gloves of nitrile, vinyl, neoprene, butyl, or yiton (11-14 mil thickness) will be worn when handling materials known or suspected

to contain hazardous substances or'when a serious; dermal (skin) hazard_exists. Selection of glove type is based.on degradation and
permeability of glove material to expected contaminants on the site, in most cases, a second pair of surgical gloves may be used where

outer gloves are required. In cold weather, insulated orange vinyl-coated gloves (monkey-grips) may be worn as outer gloves.

One pair of surgical .gloves .(nitrile, latex) is required when handling containers that contain samples known or suspected to1 contain
hazardous substancê  A second pair of surgical gloves is required when collecting the sample known or suspected to contain hazardous
substances from split spoon sampler 'or bailer or when performing headspace analysis. This second pair (outer layer) should be replaced
immediately after handing or collecting the.sample. This outer layer should consist of a thicker material (nitrile, neoprene) when

. ' handling high concentrations of hazardous substances or materials known or suspected to contain coal tar or PCS or when collecting a
sample from the backhoe bucket.

4.0 Work Task Duration

In selecting personal protective equipment, the estimated duration of job tasks and project duration is considered, in addition to other
considerations. Protective equipment is chosen that, will provide protection for a full work shift, or for the duration of the task to be
accomplished. If site conditions .are such that protective equipment cannot provide adequate protection for the duration of the task,

several factors are considered to determine appropriate work task duration, including:

• Clothing/glove permeation and penetration rates for chemicals
* Respirator/filter cartridge capacity and breakthrough time

* Ambient temperature and^weather conditions

• Integrity of the tyvek, boot covers, and gloves

These factors .arfe incorporated into the selection of personal protective equipment, and will be addressed as appropriate in the PHASP.

In addition, as soon as the integrity of any PPE is compromised, the work task should stop until the PPE can be replaced.

5.0 Maintenance and Storage

Nondisposable protective equipment such as hard hats, boots, and safety glasses will be decontaminated, if necessary, prior to leaving
the project site. Respirators will be decontaminated after each use. Most disposable clothing such as tyvek, boot covers and outer
gloves are discarded at the end of a work shift. If, after inspection; and decontamination procedures, it has been determined that the
clothing may be reused, these items may be stored appropriately until re-used. .All used disposable clothing will be discarded upon

demobilization from a site.
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6.0 Decontamination and Disposal

Decontamination and disposal procedures for personal protective equipment are covered in APPENDIX D: DECONTAMINATION.

7.0 Training and Fitting

All Barr employees with 24- and 40-hour training have been trained in the use and selection of personal protective equipment, and
have been provided hands-on training on using PPE. Each Barr employee with 40-hour training has been fit-tested with a respirator
according to the procedures outlined in APPENDIX E: RESPIRATOR PROGRAM. All Barr field employees {regardless of training
level) will b* fitted for and provided with steel-toed boots, hard hat, and safety glasses with side shields (and safety sunglasses, if
necessary). A large inventory of protective clothing, gloves, and boot covers is maintained in various sizes. Each employee is
encouraged to try oo the various sizes to determine.the best fitting size of all personal protective equipment. After selection of the
proper PPE, and in addition to the PPE training received during 24- and 40-hour training, each employee will receive training by a
member of the health and safety staff or by tbe equipment_ maintenance technician. The training will include, but is not limited to how
to properly don, doff, adjust, and wear PPE; the limitations of the PPE; and the proper care, maintenance, useful Me, and disposal of
th* PPE. Each trained employee will demonstrate this knowledge, and their ability to property use the PPE, before being allowed to
perform work that requires the use of PPE.

8.0 Dressing/Removal Procedures for Personal Protective Equipment

Clothing required as protection from exposure to hazardous substances will be put on at the site before entry into the exclusion zon
protective outer garments are necessary, the suit (tyvek, poly-coated tyvek, saranex, etc.) will be put on first, followed by. boots, bo>

covers and gloves. Hems on. the legs of protective dothing should be worn outside of chemical resistant boots and taped at the ankle?
necessary. If boot covers are used, the hems.should be tucked into the boot cover and taped below the knee at approximately mid-calf

level. Hems oa the sleeves of protective clothing should be worn outside of gloves, and taped at the wrist if necessary. Respirators will
b* put on following the guidelines provided in APPENDIX E: RESPIRATOR PROGRAM, prior to putting on gloves.

Barr employees leaving the exclusion zone will remove and decontaminate their equipment and protective clothing, if necessary, at
designated DECON sones as described in FIGURE D-l: .DECONTAMINATION PROCEDURE'S of SECTION 4 and in APPENDIX D:
DECQ̂ AMINATION." Respirator removal procedures to be followed are found in APPENDIX E: RESPIRATOR PROGRAM.

9.0 PPE Inspection

AU Barr employees will periodically inspect the integrity of their own PPE, both before and during use. The frequency and degree of
inspection depends on the specific article and its frequency of use. The primary inspection will be done by the user before use.

Inspection guidelines are presented in the following sections. _ . .

9.1 Protective Clothing Inspection

• - Visually inspect for tears, nonuniform coatings, imperfect seams, malfunctioning closures.
* Hold up to the light to check for pinholes. - . . . . . . . . _—._
* Flex product to check for cracks and deterioration.
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9.2 In-Use Inspection

PPE should be periodically inspected for signs of ripping/tearing or heavy contamination of PPE. In the event of torn/ripped or heavily
contaminated PPE, Barr employees should proceed to the DECON zone to remove and replace the PPE.

9.3 Respiratory Protection Inspection

The inspection of respiratory protection equipment is discussed in APPENDIX E: RESPIRATOR PROGRAM.

10.0 Evaluation of Effectiveness of PPE Program

The Barr PPE program is evaluated annually for its effectiveness. This evaluation occurs at refresher training sessions and is also
reviewed regularly on project basis by the Project Health and Safety Contact. ... .. .

11.0 PPE Limitations

Selection of chemical-resistant clothing should be performed by personnel trained in evaluation of the clothing and its limitations.

Consideration of the following factors and.limitations is gene rally .considered in the selection of PPE described in the PHASP.

• Not all materials protect against all chemicals and chemical combinations, and not ail materials provide a barrier for prolonged
exposure periods. Since most contaminated soils/water are mixtures of hazardous substances, there is limited permeation data
available for those mixtures. Selection should be made for clothing offering the widest range of protection against the chemicals
expected on site. . . . . . . . . . . . . . . . . . . . . .

* Protective clothing is generally nonporous and is designed to prevent skin exposure to hazardous substances. Co.nsequently, the
nonporous nature does oot allow for sufficient cooling of the body through sweating and other heat release body functions.
Temperature extremes will be considered in the PHASP when selection of PPE is made, and suggestions will be made on duration
of use of PPE,. and recommended break schedule as appropriate to weather conditions. Guidelines for working in PPE during
temperature extremes is .discussed in APPENDIX B: HAZARD .EVALUATION! '

• In cold weather, the polymer coating on some disposable clothing may become inflexible and tear more easily.

• The use of bo_ot cov_e_rs to protect footwear from contamination may increase the potential for slipping hazards.

Other limitations to consider are:

Ability of material to withstand the physical stress of tasks (e.g., boot covers torn by walking on sharp objects).
Degree to which protective clothing may interfere with a worker's ability to perform tasks (e.g., full- face piece respirator interferes
with ability to read survey scope).
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Appendix D: Decontamination Procedures
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Appendix D: Decontamination Procedures

1.0 Scope

Personal protective equipment {PPE) and monitoring equipment must either be decontaminated or properly discarded upon exiting from
the exclusion zone. This practice prevents cross-contamination to clean areas. All Barr employees and Barr's subcontractors must
enter and exit the exclusion zone through the decontamination (DECON) zone.

2.0 Decontamination Methods .

Decontamination methods should involve: physically removing contaminants, neutralizing contaminants, or removing contaminants
. through a combination of both physical and chemical means. The types, physical states, and concentrations of contamination present
will determine the feasibility of DECON and appropriate method of decontamination.

3.0 Procedures

A step-by-step representation of decontamination procedures and recommended locations for decontamination stations for Levels D, C,
and B is provided in FIGURE 0=1:. .DECONTAMINATION PROCEDURES in this section and in SECTION 4 of the'PHASP. The
Project Health and Safety. Team_Le.ade.i; will monitor decontamination procedures and may modify, if appropriate, to suit site conditions
and specific protective levels in use. General standard operating procedures to be followed are:

• Minimize contact with contaminants in order to minimize the need for extensive decontamination.
• Sam pling/monitormg equipment, when feasible, should be enclosed in plastic bags to prevent contamination and the need for

DECON.

• Decontamination solution of soap on other detergent, such as trisodium phosphate (TSP) and water should be used.
• Gloves, boot covers, and disposable outer clothing should be rolled down with the insides out and discarded in appropriate

containers. . . ''."''. '. _.L. ~1 , "..."."-' ~ -_- :•• - - -- - •- -• .

4.0 Equipment Decontamination

Air monitoring equipment will be decontaminated before leaving the site. While the decontamination procedures should be appropriate
for the type and concentration of site contaminants expected, the selected procedure should not be damaging to the monitoring
equipment. Generally, wiping the equipment with a damp cioth or cloth soaked in a mild soap solution is sufficient to remove most
contaminants. If solvent cleaning or more rigorous cleaning techniques are required, the Equipment Maintenance'Technician should he

consulted. . _ = . . .

Other site equipment such as vehicles, soil, or other sampling equipment should be decontaminated prior to leaving the site.. Vehicle
decontamination at̂ "minimum should consist of steam or pressure washing tires. Depending upon site conditions, the use of solvents or

' more extensive pressure washing may be necessary. Site-specific equipment decontamination procedures, if required, are discussed in

the Health and Safety Plan. ._ .. ........_.... . .. "
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5.0 Waste Disposal

Barr personnel on site will determine whether protective clothing is contaminated, in which case it will remain on site for future
disposal by the owner. Personal protective clothing may be considered contaminated when the level of contamination present meets
hazardous waste criuria. Clothing which does not carry levels of contamination sufficient to warrant this categorization may be
disposed of as garbage. ATTACHMENT D-l should be consulted for further guidance.

It Is unlikely that any nonvisible residue adhering to disposable protective clothing would be present at the levels required to meet
hazardous waste criteria. Protective clothing that is not visibly dirty will therefore be placed in garbage bags to be disposed of as
garbage. All visibly dirty protective clothing1 will be placed in drums or secured plastic bags to remain on site or otherwise disposed.of
*s determined in the work scop* of the project.

6.0 Management and Disposal of Decontamination Solutions and Other Investigation-derived Wastes

f
Decontamination solutions and other investigation-derived wastes must be decontaminated or be properly disposed. In determining if a
particular management disposal option is appropriate, the following should be considered:

• Th* contaminants, their concentrations, and the total volume of decontamination solution
« M«dia potentially affected {e.g., groundwater, soil) under management options
• Location of th* nearest population(s) and the likelihood and/or degree of site access

» Potential exposure to workers
• Potential for environmental impacts

The U.S. EPA has released a fact sheet (January 1992) summarizing appropriate methods for managing decontamination solutions and
other investigation-derived waste. ATTACHMENT D-l: GUIDE TO MANAGEMENT OF INVESTIGATION-DERIVED WASTES
contains the information in the U.3. EPA fact sheet whicb has been retyped to improve its legibility.

7.0 Showers and Change Rooms

Showers and/or change rooms may be provided for Barr employees when the duration of the project activities extends beyond a six-

month continuous period or will be provided when site conditions warrant the need for a separate change area.
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Attachment D-l ,

Guide to Management of Investigation-Derived Wastes

|ERCLA field investigation activities (e,g., remedial investigation/feasibility studies and remedial designs) may result in the generation of waste materials
at may pose a risk to human health and the environment. These investigation-derived wastes (IDW) may include drilling muds, cuttings, and purge

£-ater from test pit and well installation; purge water, soil, and other materials from collection of samples; residues (e.g., ash, spent carbon, well
development purge water) from testing of treatment technologies and pump and treat systems; contaminated personal protective equipment (PPEl; and
solutions (aqueous or otherwise) used to decontaminate nondisposabie protective clothing and equipment. The management of IDW must ensure protection
of human health and the environment and comply with (or waive! regulatory requirements that are applicable or relevant and appropriate requirements
(ARAR). This fact sheet presents an overview of possible IDW management options, discusses the protectiveness requirements and ARARs associated with
these options, and outlines general objectives established for IDW management under Superfund.'

The general options for managing IDW (see Highlight _lj _are collection __ Alternatively, if the site includes or is near residential areas, the site is
and either (1) immediate disposal or (2) some type of interim - unsecured, and/or contaminants appear to be present at unacceptable
management. Interim management may include storage or other levels, it may not be protective to return excavated soil to the source.
temporary measures. As discussed faelow, the specific option selected Storing IDW in containers in an on-site, secure location, or sending it off.
will depend on the type of waste pro'duced, its relative threat to human site immediately may be more appropriate.
health and the environment, and other site-specific conditions. . ... ". ._

Site" managers also need to consider the potential effects of IDW
IDW, Management Requirements - _ management-related activities on environmental media. For example,,

pouring contaminated purge water on the ground around a well may not
When managing IDW, site managers are required to choose an option be prudent, because such, an action could mobilize any hazardous
that: (1) is protective of human health and the environment and <2) constituents present in the soil or introduce contaminants into clean soil.
complies with (or waives) ARARs, as described below.

•• Compliance with ARARs
Protectiveness " . " ------ --- . _ _ _ _ . _

Remedial Investigation/Feasibility Study (RI/FS) and Remedial Design
In determining if a particular management/disposal option is protective, ' RD) actions must comply with ARARs "to the ertent practicable,
site managers should consider the following: • considering the exigencies of the situation" (NC'P, 55 PR 8756, emphasis

added); therefore, it generally will not be necessary to obtain a waiver if
The contaminants, their concentrations, and total volume of IDW; an ARAR cannot be attained during these actions. Ef a site manager

determines that, based on site-specific factors, compliance with an ARAR
Media potentially affected {e.g., ground water, soil) under is practicable but an ARAR waiver is warranted for an RI/FS or RD
management options; - . .action, an interim action waiver may be available if the final remedy

will attain the ARAR. An action memorandum should be prepared for
Location of the nearest population(s) and the likelihood and/or . . the waiver, the state given an opportunity to comment, and the decision
degree of site access; ----- ' document placed in the administrative record.

* Potential exposures to workers; and

• Potential for environmental impacts. . - . - -

As.a general rule, it will be necessary 19 use pest professional judgment.
in Light of the site-specific conditions, to determine whether an option is
protective of human health and the environment. For example, a site _ . . . _ . . _ . . . ' .
manager may determine that storing IDW temporarily until the final
action or .returning IDW to its source is protective, based on knowledge
that the material poses low risk and/or that the final action will address . .
any risks posed by the wastes and there will be no unacceptable risks in'
the interim.

Management of treatability study and. treatment .pilot wastes is discussed in Guide for Conducting Treatability Studies Under CERCLA, Interim Final,
member 1989, E PA/54 0/2-89/058. Information on management of IDW generated during Preliminary Assessments and Site Investigations is provided in
'anagement of Investigation-Derived Waste During Site Investigations, May 19907 EPA/540/G-91/b09.
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1: IDW Management Options

Type of IDW Generation Processes* Management Options

Soil • Well/test pit installation • Return to boring, pit, or source
* Borehole drilling immediately after generation
• Soil sampling • Spread around boring, pit, or source within

the AOC+
« Consolidate in a pit (within the AOC)
• Send to on-site TDU* - ' .
• Send to TDU off site immediately
• Store for future treatment and/or disposal

Sludges/sediment - - * Sludge pit/sediment sampling • Return to boring, pit or source immediately
after generation

• Send to on-site TDU
• Send to TDU off site immediately
• _ Store for future treatment and/or disposal

Aqueous liquids (ground water, surface water, • Well installation/development • Discharge to surface water '
drilling fluids, other wastewaters) • Well purging during sampling • Pour onto ground close to well

• Ground water discharge during pump tests tnonhazardous waste)
• Surface water sampling • .Send to on-site TDU .

• Send to off-site commercial treatment unit
• Send to POTW+
• Store for future treatment and/or disposal

Decontamination fluids * Decontamination of PPE and equipment • Send to on-site TDU
• Evaporate (for small amounts of low

contamination organic fluids)
• Send to TDU off site immediately-
• Store for future'treatment and/or

DuposabI* PPE , • Sampling procedures or other on-site • Send to on-site TDU
activities . . - • Place in on-site industrial dumpster

• • Send to TDU off site immediately
• Store for future treatment and/or disposal

* The generation processes listed here are provided as examples. IDW may also be produced as a result of activities not listed here.

4 ÔC: Aroa of Contamination (AOGs at a site may not yet have been identified at the time of the RI/FS); TDU: Treatment/disposal Unit; PQTW;
Publicly Owned Treatment Works; PPljj: Personal Protective Equipment
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Potential ARARs for IDW at CERCLA .sites includi..EeguTations under • S torsi go
the Resource Conservation and ."Recovery Ac'f ("RCRA) (including both
Federal and State underground injection control (UIC) regulations), the_ . . ._. . Subtitle C outu'nes the storage requirements for RCRA hazardous
Clean Water Act (CWA), the Clean Air_Act jCAA), the Toxic Substances . . wastes. Under RCRA, "storage" is defined as "the holding of hazardous
Control Act (TSCA), and other State envu-onmentaTTaws. How these ' waste for a temporary period, at the end of which the hazardous waste "
ârious requirements may direct or influence. I.DW management is treated, disposed of, or stored elsewhere" (40 CFR 260.10).
•cisions is described below.

On-site Superfund actions are only required to comply with the
source Conservation and Recovery Act (RCRA). Certain sections of ' substantive standards of other laws (see 40 CFR 300.5, definitions of

the RCRA Subtitle C hazardous waste regulations (e.g., land disposal applicabJe or relevant and appropriate requirements). Superfund sites
restrictions and storage restrictions) may be ARARs for IDW should . are also exempt from permit requirements under CERCLA §.12He).
RCRA hazardous waste.be identified, at a site, (Note that. RCRA may be . . Therefore, .site managers are not required to comply with administrative
relevant and appropriate even if the IDW is not a RCRA hazardous . requirements triggered by RCRA storage,deadlines {e.g., contingency
waste.) A waste is hazardous under RCRA if it is listed as such.in 40 . planning,, inspections, recordkeeping). Generally equivalent
CFR 261.31 - 261.33_or if it exKbTts'one of four characteristics; "."" ~._ . „_. ..,_̂  acb^inistfacivVacttvities are undertaken at Superfund sites, however,
ignitability, corrosivity, reactivity, or toxicity. . ...._._.,,_. _ „_..._. _ _ _ . ^ .un_ckr_eEŝ ng=Superfund management practices. -

Site managers should not assume that a waste considered to pose a Site managers storing known RCRA hazardous waste must comply with
potential risk at a CERCLA site is a listed or characteristic RCRA ' thesubstantive, technical requirements of 40 CFR Parts 264 and 265 "
hazardous waste. Until, there is positive evidence (records, test results, Subparts I (containers), J (tanks), and L (waste piles), to the extent.
other knowledge of waste, properties) that the IDW is a RCRA hazardous practicable. (See Highlight 2 for a summary of these technical
waste, site managers should manage it in a protective manner (but not requirements for each type of unit). In addition, the ground-water "
necessarily in accordance with Subtitle C requirements). Business monitoring requirements of 40 CFR Parts 264 and 265 Subpart F are
records or facility processes should be examined to determine whether potential ARARs, and to the extent they are determined ,to be ARARs. at
RCRA listed wastes were generated and .are present in the IDW. For a site, they should be attained to the .extent practicable (or waived). (In
characteristic wastes, site managers should rely on testing results or on many cases, ground-water monitoring conducted during the RI/FS will
knowledge of the material's properties. If best professional judgment • provide protection equivalent to the Subpart F requirements.)
and available information indicate that, for protectiveness reasons'(or
because RCRA requirements are relevant and appropriate), IDW is best 1NOTE: Under the LDRs, restricted RCRA hazardous waste may not.be
managed as a "hazardous waste" management in accordance with . stored at a site unless the storage is solely for the purpose of
Subtitle C requirements is pnident, regardless of whether it is known to accumulating sufficient quantities of the waste to facilitate proper
be a RCRA waste. . . . . ' . . . .. .... : . ._ ... . .'. . .disposal, treatment,, or recovery (see 40 CFR 268.50). .Generally, storing

IDW until a final disposal option is selected in a Record of Decision
If aqueous liquid IDW is considered a RCRA hazardous waste, the site (ROD) and implemented during the remedial action is allowable storage
manager should determine whether_the_Domestic Sewage Exclusion under the RCRA LDR storage prohibition.)
(DSE) applies to the discharge of that IDW to a POTW. The RCRA DSE , ""
exempts domestic sewage and any mixture of domestic sewage and other • Recordkeeping and Manifesting
;astes that passes through a sewer system to a POTW for treatment

classification as a solid waste and, therefore, as a RCRA hazardous . If hazardous wastes are sent off site, the site manager must comply with
aste (40 CFR 261.4). - - . . . . . . both administrative and substantive elements of the RCRA generator

requirements ,of 40 CFR Part 262 and LDR notification and certification
• Land Disposal Restrictions . " ' requirements of Part 268. {For example, a site manager must prepare

an LDR notification and certification when restricted wastes are sent off
If IDW is determined to be a RCRA hazardous waste and subject to"the site to a land disposal facility.) These standards include requirements
land disposal restrictions (LDRs), ."land disposal" of the IDW will be such as manifests for shipping waste that list all hazardous waste_
prohibited unless specified'treatment standards are met (see Superfund listings and characteristics applicable to the waste (see 40 CFR 262.11),
LDR Guides.#5 and #7, Determining When LDRs Are Applicable to ^ packaging and transport requirements, and recordkeeping requirements.
CERCLA^Response"Actions and.Determiciing When_L_DRs Are Relevant __
and Appropriate to CERCLA Response Actions. OSWER Directive _ _ If the LDRs are applicable, the following information should be collected
9347.3-05 FS and 9347.3-Q8FS, June 1989 and December 1989 and the'' and available before the removal of wasted .to. an off-site disposal facility:
NCP, 55 FR 8759, March 8, 1990). "Land disposal" occurs'when wastes EPA hazardous waste number, LDR treatment standards, manifest.
from different AOCs are consolidated into.one AOC; when wastes are number for the waste shipment, and waste analysis data.
moved outside an AOC (for treatment or storage) and returned to the
same or a different AOC; or when wastes are excavated, placed in a • Underground Injection Control (UIC) Program
separate hazardous waste management unit such as an incinerator or • .
tank within the AOC, and then redeposited into the AOC. " ' Under the UIC regulations, RCRA hazardous wastes may be injected

into Class 1 permitted wells, In some cases, hazardous liquids, such as
Storing IDW in a container ("a portable device in which a material is - extracted ground water from 'pump and treat operations,.may be injected
stored, transported, treated, disposed of, or otherwise handled" (40 CFR .into a Class IV UIC well. For example, ground water contaminated with
260.10)) within"the AOC arid then returning it to its source, however, is_ RCRA hazardous wastes may be injected into Class IV permitted
allowable without meeting the specified LDR treatment standards.
Under the definition of ̂az3Jdojjs_"waste"management unit""(40 CFR
260.10), EPA states that, "a container alone does not constitute a unit;
the unit includes the containers and the land or pad upon which they .
are placed." Therefore, returnihgTDW that has been.stored in
aontainers (not tanks or other RCRA-regulated units) within the AOC to '
its source do.es not constitute land disposal, as long as containers are not
managed in such a manner as"to constitute a RCRA storage unit as
defined in 40 CFR 260.10. la addition,, sampling and direct replacement
wastes within an AOC do not constitute, .land disposaj.

Attachment D-l

AR307500



Highlight 2:
Examples of Technical Storage

Requirements

RCRA storage requirements, applicable to both less-
than-90-days generators and permitted or interim
status storage facilities, may include the following
substantive requirements:

Containers 40 CFR 264 Subpart I and 265 Subpart I

• Containers must be in good condition
» Waat*s must b« compatible with container
• Container must be closed during storage
• Container storage areas must have a containment

system that can contain 10 percent of the volume
of containers or of the largest container

• Spilled or leaked waste must be removed from
the collection area as necessary to prevent
overflow

• Tanks must have a secondary containment system
that includes a liner, a vault, a double-walled
tank, or aa equivalent device (applies only to
certain tanks)

Waste Piles 40 CFR 264 Subpart L .and 265 Subpart L

* Wast* piles must have a liner and a leachate
collection and removal system

• Ow neratoperators must have a run-on control
system to prevent flow onto the active portion
of th* pile during peak discharge from at
least a 25-year storm

• Ownersfoperators must have a run-off management
system to collect and control at least the water
volume resulting from a 24-hour, 25-year storm

* This is a cartial list of substantive

must comply with both substantive and administrative CWA
requirements (including permitting requirements), (See Guide tt>
Discharging CERCLA Aqueous Wastes to POTWs, June 1991 and
CERCLA. Compliance with the CWA and SDWA, #9234.2-06FS, Januar
1991.)

Toxic Substances Control Act (TSCA). If IDW contains PCB,
treatment and/or disposal requirements may apply during its ___
management. TSCA requirements regulate the disposal of material
contaminated with PCBs at concentrations of 50 ppm or greater as
found on site (i.e., based on sample analysis and not the PCB
concentration of the source material (e.g., transformer fluid)). (See PCL
Guidance Manual, BPA/540/G-90/007, August 3990.) In addition, TSC/
storage requirements may apply that Limit the time that PCBs may be
stored to one year. Furthermore, if PCB materials are mixed with a
RCRA hazardous waste, they may be regulated by the LDR California
List prohibitions. (See RCRA sections 3004(dX2)(D) and (El.)

Department of Transportation (DOT) requirements. Where IDW will bi
disposed of off site or transported on public roads to a site, DOT
requirements for containerizing, labeling, and transporting hazardous
materials and substances may apply.

Tanks 40 CFR 264 Subpart J and 265 Subpart J
State requirements. Promulgated State regulations that are legally
enforceable, timely identified, and more stringent than Federal
regulations may be potential ARARs for IDW managed on site.
Substantive requirements of State law that may be ARARs for
management include State water quality standards, direct discharge
limits, and RCRA requirements (including underground injection contn
regulations) promulgated in a State with an authorized RCRA
hazardous waste management program (as well as programs authorize<
by State laws). Off-site, substantive and administrative requirements i
State law may apply.

Off-Site Policy. In addition to complying with requirements of Federa)
and State laws, all off-site disposal of wastes must comply with
CERCLA section 121(d)(3) and the CERCLA Off-Site Policy (OSWJR
Directive No. 9834.11 {November 13, 1987)). The Off-Site Polj
establishes criteria for selecting an appropriate treatment, st ___
disposal facility (TSDF), including release criteria for all facili£!!BRrat
receive wastes from CERCLA-authorized or funded response .actions. I
addition, receiving facilities must be in compliance, with all "applicable
Laws." . . __.requirements. For more detail, see 40 CPR Part

264and265. ...___
Before shipping wastes off site, approval should be obtained for the
proposed disposal facility from EPA's Regional Off-Site Policy
Coordinator. In addition, EPA has adopted a policy for Superfund

walls if it is part of a CERCLA response action or a RCRA corrective wastes shipped out of State that written notification should be provided
action and if it has been treated to "substantially reduced hazardous to receiving States (OSWER Directive 9330.2-07, September 14, 19891.
constituents pnor to such injection ...''{RCRA §3020(b)). (See .
Applicability of Land Disposal Restrictions to RCRA and CERCLA . General Objectives for IDW Management
Ground Vfattr Treatment Rtinjection, OSWER Directive #9234,1-06.
December 1989.) ... _ . .. ._ -. In addition to the two requirements of protectiveness and compliance

with ARARs to the extent practicable (on site) or compliance with
NonRCRA Hazardous Wastes applicable law (off site), EPA has identified two general objectives that

Superfund site managers should consider when managing iDW: (1)
Some nonRCRA hazardous waste may be subject to management minimization of IDW generation; and (2) management of IDW consistei
requirements under Subtitle D of RCRA as solid wastes. Subtitle D with the final remedy for the site. The extent to which these objective*
regulates disposal of solid waste IE facilities such as municipal landfills. can be achieved is highly dependent on site-specific circumstances.
Therefore, nonRCRA hazardous IDW, such as decontaminated PPE or _• " '
equipment, may need to be disposed of in a Subtitle D facility IDW Minimization
(depending on State requirements). •

Site managers should strive to minimize the generation of !DW to
Clean Wat*r Act (CWA). Discharges of aqueous IDW to surface water reduce the need for special storage or disposal requirements that may
and publicly owned treatment works (POTWs) may be required to . result in substantial additional costs yet provide little or no reduction i
comply with CWA Federal, State, and local requirements. Requirements site risks relative to the final remedial action. Generation of IDW can
to be mat may include water quality criteria, pretreatment standards, be minimized through proper planning of all remedial activities that
State water quality standards, and NPDES permit conditions. Direct . may generate. IDW, as well as through use of screening information frr
discharges to on-site waters are" subject only to substantive the site inspection. The potential problems of managing IDW should b
requirements, while discharges to POTWs and other off-site discharges a factor in choosing an investigative method. Site

to consider techniques such as replacing solvent-based
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aqueous-based cleaners for decontamination of equipment, reuse of trigger such requirements as the LDRs, temporary storage wi!J eliminate
equipment (where it can be decontaminated), limitation of traffic ' the need to meet these additional requirements until the final remedy.
between clean and hot zones, and .drilling methods and sampling
techniques that generate little waste. Examples of such techniques In some cases, circumstances may lead site managers to choose to return
include using gridding techniques to minimize the number of test pits or the IDW to its source.. This may be appropriate if it is determined that
ing soil borings instead of test pits. Alternative drilling and • returning IDW to the source is protective and that storage at the site is
bsurface sampling methods may include, the use of small diameter not possible or practicable (i.e., given State or community concerns). In
reholes, as well as borehole testing methods such as a core " "other cases, long-term storage may not be protective, and immediate off-

'penetrometer instead of coring. Site managers.should also be careful to , . site disposal may be a better option.
keep hazardous wastes separate from nonhazardous wastes. . • •

.Example: A site involves volatile organic RCRA hazardous
wastes that wi!) likely be sent off site for final treatment and
disposal. Site conditions are such that temporary storage of
IDW is considered protective until the remedial action begins.
Because off-site disposal will trigger RCRA disposal
requirements such as the LDRs and immediate containerization
would be more protective than redepositing info the source area
at the time of sampling, the site manager decides to containerize
the IDW (and comply with RCRA substantive technical tank and
container standards) until the final action is initiated.

Management Consistent with Final.Remedy. _._.

Most IDW (with the exception of nonindigenous IDW) generated during
the course of an investigation are" intrinsic elements of the site. If
possible, IDW should be considered part of the site and should be ,
managed with other wastes from the site, consistent with the final
remedy. Tnis will avoid the need for separate treatment and/or disposal
arrangements. . . . . . . . ----- --- .-----.-, . --- = - --- - —

Because early planning for IDW management can prevent unnecessary
costs and the use of treatment .or disposal capacity, IDW management
should be considered as early as possible during the remedial process. A
key decision to be made is whether the waste will best be treated/
disposed of immediately or addressed with the final remedy. If. ...
addressed, with tbe final remedy, IDW volumes should be considered in, ..... . . _ . _ . . . . _
the FS. In addition, when IDW is stored on site, it should be managed
as part of the first remedial action/operable unit that addresses the
affected media. . 6n-site Final Remedies {or Final Management in an Unknown

Location)
Selection of IDW Disposal Options

. • When final management of wastes is likely to occur on site, the
The.following sections present the Agency's presumptions for IDW . management presumptions vary depending on the type of IDW ^
management that have been established, based.on the above . _ . .... ... ._ ..produced.
considerations. The.actual option selected should be based upon best
professional judgment and should take into account.the following . ._ . . ..Sludge/soil_
factors: , ' - - - - - - - - - ----I-:.:——. .--.._.. -—- ; - . - - - . -

Generally, the Agency expects sludge or soil IDW will be returned to its
The type and quantity of IDW generated (sludge/soil, aqueous source if short-term protectiveness is not an issue. The reason behind
liauid nonindigenous IDW) tJ4? presumption is that IDW that may pose a risk to human health and

the environment in the long term will be addressed by the final action,
Risk posed by managing the IDW on site (e.g., based on site access . . _ Storage_of RCRA hazardous IDW in containers within the AOC prior to
controls, contaminant concentrations) " " ' " returning it to the source will not trigger the LDRs, as long as the

containers are not managed in such a way as to constitute a RCRA
• Compliance with ARARs, to the extent practicable (on site) storage unit as defined in 40 CFR 260.10. Therefore, it may be possible

to store IDW temporarily before redisposing of it. However, EPA
• IDW minimization ' < - - • . . - believes that, in many cases, returning sludges and soils to their source

immediately will be protective and will avoid potentially increased costs •
• Whether the final remedy is anticipated to be an off-site or on-site and requirements associated with storage. Site-specific decisions on how

remedy (or this information is unknown) and whether IDW can be to manage sludge and soil SOW may ultimately vary from the
managed consistent with tbe final remedy. . _ presumption based on protectiveness, ARARs, and/or community

concerns.
Off-site Final Remedies

, If a site manager believes, that the final.remedy will involve ..off-site ... . . .... . . . . . . . . .
disposal of wastes, EPA's presumption is to manage the IDW as part of
the remedial action addressing the waste/medium, Thus, until.the final ...
action, tbe IDW may be stored (e.g., drummed, covered waste pilel or - . . .
returned to its source. However, tbe management option selected should
also take into account any protectiveness concerns, ARARs, and other
relevant site-specific factors (e.g., weather, storage space, and public
concern/perceptions). - '. , . . - _ — ..-.-..- .._._•__... _.-• ...-. - . -

There are several potential reasons why it may be advisable to store
!DW until tbe finai action. First, because wastes at the site will be •
shipped off site eventually, returning IDW (especially sludges and soil) '
to its source would require that it be excavated again. Thus, site . _,
managers may consider it practical to containerize IDW as soon as it is
generated. Second, storing.IDW in containers may be more protective _ . -
an returning it to its source. Third, because off-site actions may . . . . _ . . . _ . _ . . .
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; 'Hie soil, at a site contains wastes that are expected
to bo stabilized on site during the final remedial action. The
kite manager determines that sending soil IDW off site is not
cost-effective, because off-site disposal would involve testing and
transport costs for a relatively small amount of waste. Instead,
knowing that th« sit* is secure and that redisposing the waste
xt the source will not increase sit* risk or violate ARARs. the
sit* manager decides to return soil IDW to the source area from
which it originated.

Example 2: IDW is generated from the sampling of background,
Example 2: A site manager determines that returning highly
contaminated PCB wastes to the ground at a sate is not
protective bocmuac of the potential risks associated with the
m»iensJ; instead, the site manager chooses to drum the waste
and send it off site (in compliance with TSCA). (Off-site disposal
may occur immediately or at a later date.)

EatEapl*3; Soi3 IDW contaminated with a RCRA hazardous
waste is generated from a soil boring. The site manager decides
to put the IDW back into the borehole immediately after
generation, but ensures that site risks will not be increased (e.g.,
the contaminated soil will not be replaced at a greater depth
than where it was originally so that it will not contaminate
"clean" area*} and that the contamination will be addressed in
the final remedy.

Example 1: A site manager has large volumes of ground water
IDW and does not know if it is contaminated. Pouring this IDW
on the ground would not be protective, because it may
contaminate previously uncontaminated soil or may mobili
contaminants that are present in tbe soil. Therefore, th
manager stores the water in a mobile tank until a dete
is made as to whether the water and soil are contamina
until the final action.

upgradient wells. Because there are no community concerns or
evidence.of any soil.cQGtamination from other sources, the.site. .
manager decides to pour this presumably u neon laminated IDW
on the ground around the well.

Example 3; Purge water from a deep aquifer is known to be
contaminated with a RCRA hazardous waste. AT this site, if
this water were poured on the ground, it could contaminate a
previously uncontaminated shallow aquifer that is a potential
drinking water source and would have to comply with the LDRs.
The site manager decides to containerize the water within the
AOC and store it until the final remedy,

Nonindigenous IDW

Nonindigenous IDW (e.g., sampling materials, disposable PPE,
Aqueous Liquids decontamination fluids) should be stored until the final remedy or

disposed of immediately. If contaminated, such waste may not be
EPA his not established a presumption for the management of aqueous • disposed of onto the ground because such an action would add
liquid IDW («.£., ground water). Site managers should determine the contamination that was not present when activities began at the site
most appropriate disposal option for aqueous liquids on a site-specific (e.g., solvents used for decontamination). If nonindigenous II
basis. Parameters to consider, especially in making the protectiveness contaminated with RCRA hazardous waste, it must be roanal
decision, include the volume of IDW, the contaminants present in the accordance with RCRA Subtitle C requirements. Otherwise,*;
ground water, th« presence of contaminants in the soil at the site, managers may generally dispose of it in an on-site dumpster (for PPE)
whether the ground or surface water is a drinking water supply, and
whether tbe ground-water plume is contained or moving. Special
disposaVhandling may b* needed for drilling fluids because they may
contain significant solid components. Examples of aqueous liquid
management decisions considering these factors are presented in the
following box, . .(

IDW in deciding what action to take. • For example, if a community is
concerned about the direct discharge of IDW water to surface water on
site, site managers may want to consider sending the water to a POTVEK*rool*Jl Disposable PPE (êf.. gloves, shoe covers) becomes

contaminated with RCRA hazardous wast* during the field
investigation. The site manager containerizes and disposes of
this IDW in compliance with RCRA Subtitle G requirements.

prior to actions.
Disposable equipment becomes contaminated during

a field investigation. The site manager decontaminates them
»nd sends them to a Subtitle D facility.

if one is located nearby. In some instances, it may be appropriate to
prepare fact sheets, include options in other community relations
documents, or explain IDW management decisions at pubb'c meetings

Community of Concerns

Residents of communities near a CERCLA site, local governments, or
States m*y hav* concerns about certain disposal methods or long-term
storage of IDW at the site As with all CERCLA activities, site
managers should evaluate community concerns regarding disposal of
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NOTICE: The policies set out in this memorandum are not final agency action, but are intended solely as guidance. They are not intended, nor can
they be relied upon, to create any rights enforceable by any party in litigation with the United States. EPA officials may decide to follow the guidance
provided ib this memorandum, or to act at variance with the guidance, based on an analysis of specific site_circumstances. The Agency also, reserves
the right to .change this guidance 'any time witfiout public notice.
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Respirator Program

Appendix E: Respirator Program
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Respirator Program

Appendix E: Respirator Program

1.0 Purpose

'The purpose of the BarPs Respirator Program is.to: ......

• Provide respiratory protection for employees who may require respiratory protection during the course of their work.

• Provide respiratory protection for employees while working on sites covered by the Barr Health and Safety Policy Manual.
• Provide emergency escape respiratory protection for employees working on sites covered by the Barr Health and Safety Polio.1

Manual.

2.0 Policy

Barr will provide respirators for employees who may require respiratory protection during the course of their work, and to provide

emergency escape respiratory.protectioji for employees working on projects which may expose them to hazardous substance release
situations. ' " . . : . . . . . . . . " ,.- . ."" • ""."

3.0 Respirator Equipment

Respirator selection, is made according to the American National Standards Institute {ANSI Z88.2-1980, Practices for Respiratory
Protection). Barr provides respirators approved by National Institute of Occupational Safety Health (NIOSH) and Mine Safety and
Health Administration CMSHA). .

3.1 Types of Respirators

Barr provides the following types of respirators for respiratory protection under varying conditions:

« Mine Safety Appliance (M̂ AJJJltra.twin full facepiece respirator I Protection Factor = 50); air-purifying to be worn with MSA filters
and/or cartridges. -- , - - , - - ."-.-- - . - -.

• 3M Easi-Air dual cartridge half mask respirator (Protection Factor = 10); air-purifying to be worn with 3M filters and/or cartridges.

• 3M 9970 High Efficiency Disposable Respirator. Respirator (Protection Factor = 5); air-purifying respirator, protects against
dusts/fumes/mists/radionuclides. ^

• MSA Self-Contained Breathing Apparatus (SCBA), ultralite air mask, pressure demand type. Model FHR, pressure demand air
mask (Protection Factors 10,000). -_ - - . _ . . . , . , . ' ' -

• MSA Supplied Air (SAR); to be worn with MSA ultralite air mask, pressure demand type, Model FHR air mask, (Protection Factor
= 2,000). .. . . __. , .. ."--- -- - ----- ...-"." -

* Survivair Series 2000 half-mask respirator (Protection Factor = 10), air-purifying respirator to be worn with Survivair .
filters/cartridges. .. _. - _ . ... T_. . .. . ._-—. . _..-._..__..— --=̂ ~ - _.-

• Survivair Series 40QD Full Facepiece respirator (Protection Factor = 50), air-purifyiDg respirator to be worn with Survivair
filters/cartridges. . . . , . . .

• MSA Ultravue gas mask respirator (Protection Factor = 50), air-purifying respirator to be worn with a MSA canister.

* International Safety Instruments, lac. (ISI) Emergency Life Support Apparatus (ELSA); 5 minute supply of air for escape use only.
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3.2 Types of Filter* and Cartridges

Th* types of 61t*rs and cartridges that Barr provides to be worn with full facepiece and half masVair-purifying respirators are
described ia this section. They are stored in the safety equipment room. - ... ...

« MSA GMC-H (Approval No. TC-23C-153). Combination cartridge for organic vapors (not formaldehyde), acid gases, and
paniculates, including asbestos-containing dusts and mists and radionuclides. Approved for use by NIOSH/MSHA in atmospheres
caolftiningnot more than 1,000 ppm (parts per million) organic vapors, 10 ppm Cl, 50 ppm HC1, 50 ppm SO9 1 ppm CIO, 100 ppm
H,S (escape only), .

» MSA HEPA (Approval No. TC-21C-135). High efficiency particuiate air filter for removal of radionuclides and dust fumes and mists
having a time weighted average of less than 0.05 mg/m3, including asbestos dusts and mists.

• 3M No. 7253 (OVAG) (Approval No. TC-23"C-446). Chemical cartridge for organic vapors, sulfur dioxide, hydrogen chloride, and
chlorine.

* 3M No. 7255 (HEPA) (Approval No. TC-21C-265). Cartridge for dusts, fumes, mists, radionuclides, radon daughters, and asbestos-
conUming dusts and mists. ' , .

• 3M No. 7218 (Approval No. TC-2IC-289). Filter for dusts and mists. -

» Survivair HEPA {Approval No. TC-210-244). High efficiency participate air filter for removal of radionuclides and dusts, fumes,
and mists having a time weighted average of less than 0.05 mg/m3. This includes, asbestos dusts and mists.

• Survivair GMC-H (Approval No. TC-23C-450). Combination cartridge for organic vapors, acid gases, and particulates (not
formaldehyde), including asbestos-containing dusts and mists and radionuclides. Approved for use by NIOSH/MSHA in
atmospheres containing not more than 1,000 ppm (parts per million) organic vapors, 10 ppm Cl, 50 ppm HC1, 50 ppm SO,, 1 ppm
ClOj, 100 ppm HjS (escape only).

• MSA Chemical-specific canister filter (Approval No. TC- 14G-84). Approved for respiratory protection against a designated che
for a limited period of time, specified on the label.

3.3 Air Quality

When air-supplied respirators are used, the breathing air shall meet the Compressed Gas Association Standards - Grade D breathing
air quality or better.

3.4 Air Cylinders

Cylinders used to supply breathing air are tested and maintained. The SCBA air-cylinders are at approximately 2,200 pounds per
square inch (psj) pressure when full with 45 ft1 of air. The supplied air (SAR) tanks are at approximately 2,640 psi when full with 312
It* of air. Compressed air cylinders are visually inspected annually and hydrostatically tested once every five years. These test dates
ar« noted with a label for visual inspection testing and 'a stamp for hydrostatic testing.

Full cylinders for SCBA respirators may be shipped and stored in the SCBA case. = If not in th_e SCBA case, they should be secured
during shipping and storage. MSA SCBA air-cylinders are exempt from special transportation requirements (DOT-E 7277-2216). .

SAR air-cylinders should be secured upright during shipping and storage. The cylinders should be labeled as "nonflammable gas" and

may require hazardous materials shipping papers. These air-cylinders are classified as air, compressed, UN1002, Hazard Class 2.2.
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3.5 Corrective Lenses

Contact lenses will be removed before any air-supplied respirator (SCBA/SAR) is worn due to the low humidity found io Grade D

breathing. Barr provides spectacle kits for all employees who may need optical correction while wearing a full facepiece respirator.
These insert into the facepiece mask and do not compromise the face piece-to-face seal.

4.0 Respirator Selection

Respirators will be selected based on the types of hazards present. Factors considered when determining which type of respirator to

• Contaminant level. When the suspected exposure level to a hazardous substance(s) may be greater than a workplace exposure level
or Barr action level. This level must be known if air-purifying respirators are to be used.

• Toxicity of "hazardous substance. The .identity of the_ha_zarjd_o_us_.substance(s) must be known if air-purifying respirators are to be
used. . - _ .

• Length o f anticipated exposure t o hazardous substance(s). . . .

• Potential for increase in exposure levels.

• Presence of other airborne -hazardous substance(s).

• Hazardous substance(s) which cannot be identified.

• •' Monitoring method used to determine hazardous substance(s).

The following limitations apply to use of air-purifying respirators; . '.. .

• Hazardous substance(s) must be known,

• There must b.e.at least 19.5 percent oxygen.

' • The atmosphere must not be an IDLH condition.

• Hazardous substance(s) must have good warning properties.

• . Atmosphere must be monitored continuously.

« Filter/cartridge media must be appropriate for hazardous substance(s). The project health and safety plan or a member of the
health and safety.staff should be consulted for advice on selection, of the appropriate filter/cartridge.

4.1 Respiratory Level of Protection

For hazardous waste-related projects, the PHASP will describe the level of respiratory protection that will be necessary. These levels

Level D: No respirator required. Emergency life support apparatus {ELSA) optional.

Level C: Full face or half face air-purifying respirator with a filter/cartridge required., A full face air-purifying respirator with a

canister may be substituted... ELSAjnay be. required.
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Level B: SCBA/SAR respirator required. A five minute escape bottle may also be required, Barr employees wearing Level B
protection will receive additional respirator training.

Level A: In the event that Barr staff are required to work at Level A protection, additional special training and equipment witl be
required. A five minute escape bottle may also be required.

Table E-l. Performance of GMC-H Cartridges, shows the performance of a GMC-H cartridge combination for selected chemicals. When
the GMC-H cartridge performance is unsatisfactory, when the breakthrough time in minutes is less than 10 minutes, or when the odor
threshold is significantly greater than the STEL, a GMC-H cartridge will not be used.

Table E-1
Performance of GMC-H Cartridges

Selected Chemical of Concern
Acetone
Benzene

Carbon Totrachtorid*

1,1-Oichtoroethane

1 _2-0ichk>ro«hane

Ethyl Benzene
Chloroform

Melhylena Chloride
(Dtehtoromelhane)
Tridilaroethylene
Vinyl Chloride

Toluene • ---"
Xylen*
Carbon Monoxide
Hydrogen Fluoride
Hydrogen SuKkJe
Hydrogen Cyanide
2,4-Toluen* Dbocyanate

TLV1
(ppm)

750

10 i1(P8_T
5 •
2(PEL)
200
100{PEL)
10
KPEL)
100
10
2(PEL)
50

SO
5
KPEU
100

100
50
3
10
NA
0.005

STEL2
1.000

5

250

2

12S
2

2,000

200
NA

150
• 150
400
6
15
4.7
0.02

ODOR
Threthold
(ppm)
100
4.68

>10

NA

100.

0.092-0.6.
205-307

205-307

SO
260

0.17
0.05
NA
NA
NA
NA
NA

GMC-H
Respirator
Cartridge
Adequate

Yes
Yes

Yes

No .

Yes
No

No

Yes
No

Yes
Yes
No
No
No
No
No

Breakthrough Times (min.)

1%
37.1
73.3"

77

23

54.0

83.7
332

10.1

55.3

0.009 ;

94.3

98.7
NA
NA
NA
NA
NA

10%
46.0

86.6

90

40.1

79.7

105 ..
52.3"

15.8

83.0
0.016

114
116

NA
NA
NA
NA
NA

99% .

119

170

147

225

186

__22̂ M
i7!̂ B
63.7

195
0.070

196
193
NA
NA
NA
NA
NA

NA Information not available.
No data.

2 Threshold limit value. S-hour lime weighted average,
3 Short-term exposure limit. IS-minute lime weighted average.

Permissible exposure Smit.
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5.0 Project Site Surveillance

Personal _and area air monitoring are done to determine the level of hazardous substances to which Barr staff may be exposed.

Monitoring is continued on a periodic basis to determine if an upgrade to air-purifying (Level C) or supplied-air (Level B) respiratory
protection is necessary. . ' ..

6.0 Training

AH Barr staff who may need to use respiratory protection are trained in the proper use of respirators and their limitations during the
initial hazardous waste-related operations training program. Barr staff who work in the laboratory area receive respirator training
during their laboratory safety training. Additionally, all Barr staff receiving a respirator are trained on an individual basis when they
are fit-tested in the Barr safety equipment room. Training p'rovides the user the opportunity to:

* • Handle the respirator. . - . - .

• Have the respirator fit properly (qualitative fit-test). Conditions, such as beard growth, sideburns and temple pieces on glasses for
full facepiece respirator use may prevent a good face seal and cannot be worn by Barr staff using a respirator.

• Test the facepiece-to-face seal with a negative arid positive pressure fit-test.

• Wear the respirator in normal air for a familiarity period.

• Wear the respirator in a test atmosphere that contains nontoxic irritant smoke.

• Be challenged, while wearing the respirator, with a test atmosphere by performing simple exercises and reciting the "Rainbow
Passage." . . . . ' , . _ _ .

This training also covers proper use of a respirator, assembly and breakdown of respirator parts, maintenance and repair, and proper

storage procedures. - - -' . , . . . . . . . .. .,. . . . . _. ..„.. ...

7.0 Proper Use of Respirators

There is a specific sequence of procedures" that will be followed for good respirator fit. The procedure for putting on an air purifying
respirator (donning), as well as the recommended removal procedure (doffing) of each respirator, is listed in this section, The
procedures for donning and doffing SCBA/SAR respirators will be reviewed on a project basis.

Putting on the respirator; .... . : . .- ---_-. _ -. --._

• Visually inspect respirator for defects- . . . . . . . - - - -

• Release straps to full open position. ." " ' '

• Holding respirator in one hand, place respirator to face so tbat the chin is inserted into chin cup of respirator. Fasten straps
around neck. ..• -• ' ....... .. .,_.•_....

• Push respirator up to face and hold it to face while each strap is pulled to tighten respirator, or while the top straps are fastened
and tightened. . . ...__.. _ _ _ . ......: ",""" . "~ " —~

• Pull lower straps reasonably tight. Try to pull both sides of lower straps simultaneously.

» Pull top straps until snug. . .
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• Straps should hold facepiece securely to face but should not be overly tight. . . . _

• Adjust facepiece for comfort and fit.

• Perform negative pressure test fay placing hands over the intake valves and inhaling gently to determine whether air is leaking in
around the facepiece.

• Perform positive pressure test by removing exhalation valve cap (MSA respirator only) and placing a hand or a piece of plastic over
the exhalation valve and exhaling gently to determine if air is leaking out.

• Re-adjust facepiece, if necessary, until a good fit is made.

Removal of the respirator:

* The respirator exterior may be contaminated, so care should be exercised in removing it A clean pair of surgical gloves should be
worn while removing the respirator.

• The respirator is one of the last things to be removed when leaving the contaminated area.

• Release straps and pull respirator over head or away from face. . .

* Pull straps over respirator face shield to protect the lens (full facepiece only),

• Lay respirator so that it will not become contaminated inside and will not contaminate other things;

• Follow the cleaning/disinfecting procedure in Section 9.0 of this chapter. ,

" If the respirator is not cleaned at this time, it is placed in the designated "dirty" plastic bag and kept in the storage box to be
cleaned at a later time. After it is cleaned, it is placed in the designated "clean" plastic bag.

• Alcohol wipes are included in the respirator boxes to clean tbe inside of the respirator, the sealing flange, aod the outside of t!
respirator (in that order) between uses throughout the day. -

Respirator filters or cartridges should be discarded after eight (8) hours of use or when breathing difficulty or breakthrough occurs.

8.0 R&spirator Fit-Tests

All Barr staff in the hazardous waste-related operations safety program receive an.initial fit-test prior to being issued an air purifying
respirator. Th* respirator fit-test is performed annually/biannually thereafter. Barr staff who are not in tn'e hazardous waste-related

safety program receive a fit-test as needed.

8.1 Pretest Procedures

The following information describes the fit test procedures. The fit testing procedures will be performed by the equipment technician as
follows:

a) Assist the test subject in selecting an appropriately sized respirator. The subject should be asked to select the most comfortable
respirator brand. Begin procedure using half-mask, then repeat for'full facepiece respirator.

b) Show the subject how to put on the respirator, properly position the straps, insert the respirator cartridges, and how to check for a
proper fit. Specifically, the subject shall be shown how to conduct "a positive and negative fit test.

c) The subject should wear the selected mask for at least five minutes to assess the comfort of the mask.

OOQ1002N25117-1/LAH E-6 Revised: January, 1996
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d) During the 6ve min,ute assessment, the subject should b"e instructed to pay attention to:

» Position of tbe mask on the nose . - '
• Room for eye protection (ask tbe subject to don glasses) . ...
• Room to talk
• Position, of the mask on face and cheeks

e) The subject should be asked to look into the mirror and.assess the following:
• Chin property placed
'• Adequate strap tension, hot overly tightened
• Fit across bridge of the nose (or temples for full facepiece)
• Respirator of proper size to span distance from nose to chin (or temples to chin for full facepiece)
« Tendency of respirator to slip

8.2 Respirator Fit Test Protocol

/ A qualitative air purifying respirator fit test, using irrTtant'snioke to detect leaks in the facepiece-to-face seal, is given to assure a good
fit. The air purifying respirator fit test procedure description'follows.

a) Have the subject perform positive and negative fit test. If either test is not successful, the subject should attempt to readjust the
respirator (it should still fit comfortably but securely), and perform the positive and negative 6t test again. If a satisfactory test
cannot be performed, another respirator should be selected, and tfae pretest procedure repeated.

b) Break both ends from a ventilation smoke, tube and connect with flexible tubing to discharge port of a low flow air sampling pump,
set to operate at 200 mL/min. . " " .

c) With smoke tube approximately 12 inches from the subject's face, direct smoke toward the respirator facepiece. Ask the subject to
breath normally. If the subject detects irritant smoke, discontinue test and either readjust respirator or select another size or
brand of respirator. Note that some personnel will be unable to obtain a satisfactory fit with a half-mask respirator.

d) Move smoke tube to within one inch of the edge of the respirator. While subject breathes normally, direct smoke around entire
edge of the facepiece. If leakage is detected, readjust or select alternate respirator.

• e) Hold smoke tube a few inches.from the subject's face. Ask the subject to: _ .
• Breath slowly and deeply for approximately one minute.
• Nod head up and down slowly, for approximately one minute. Subject should inhale when head is fully up.
• Turn bead slowly from side to side, for approximately one minute. Head should be held momentarily at each side so subject can

, inhale when respirator is at extreme position on each side.
• Count out loud backward from 100 to 0. - ,.

• • Smile and frown for 15 seconds.
• Bend up and down at the waist as if they were touching their toes for approximately one minute.
• Have subject breathe normally for oae minute. ...

0 If subject detects smoke at any time during procedure, discontinue the testing and select anulher respirator size or brand.

8.3 Post-Test Procedures

, ' a) Review with the subject: " "' " . ' .' ' .. ."'" .~r~"~~~V ..".;•""."":":" ' '--" " •"
• -. 0o.nning.and doffing procedures , ... .. . . . .
• Reasons for respirator use, such as protection from known concentrations of identified air contaminants (gaseous and vapor

phase contamraaats should have good warning properties)
• Limitations of air purifying respirators, such as: does not provide oxygen; limited duration of cartridges; for low contamination

levels only; user must be.clean shaven; must use appropriate cartridge
• * Cleaning, maintenance and storage of respirator
• Where to obtain replacement respirators, cartridges, and filters

b) Tbe employee signs the Respirator Fit Test Record Form available from the Equipment Technician, and the person conducting the
respirator fit test also signs the record form indicating that the employee successfully passed the fit test for that respirator type and
size. The employee may be assigned a respirator of the same type and size a]ong with a storage box with the appropriate
accessories. - - .............. ... ... .. .... .. ..... .__..„ __, .... ... ..
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9.0 Respirator Maintenance/Repair

Barr staff should perform emergency respirator repair (e.g., valves, gaskets, etc.), on air purifying respirators only, as needed. The
Equipment Maintenance Technician is available for nonemergency repairs, and to arrange for repair of air supplied respirators.

10.0 Respirator Cleaning/Sanitizing Procedure

Barr staff are responsible for cleaning/sanitizing their respirator facepieces after each use. The cleaning/sanitizing procedure for air
purifying respirators is summarized in this section.

» Break down the respirator into its component parts. . . . . .

• Discard the expended filters or cartridges.
* Discard head straps and valves if tbey are too contaminated to be cleaned or are no longer functional.
• Wash remaining parts in warm water with a mild detergent (MSA Cleaner-Sanitizer II, ASS Cleaning Powder, or similar). Scrub

parts with a soft brush.

• Rinse,
• Air dry respirator in a clean area.
• Reassemble respirator.

• Place respirator in "clean" plastic bag, seal, and place in storage box.

Cleaning of air-supplied respirators should be restricted to wiping the interior and exterior of the facepiece with a damp doth or
disposable wipe. Additional cleaning should be left to the Equipment Maintenance Technician.

11.0 Storage

Each air-purifying respirator is assigned a number and stored in a numbered box. This box is kept on a shelf in the safety equipment
room. The box contains: A33 cleaning powder for washing the respirator, alcohol wipes for midday use, a spare exhaust valve, two

spare inhalation valves, two cartridge gaskets, a lens protector, a designated "dirty" plastic bag, a designated "clean" plastic bag, two
apart HEPA cartridges, and two spare GMC-H cartridges. Respirators are stored in a plastic bag in their storage box, with the face

shield facing up (full faceptece respirators only). SCBA respirators are numbered and stored in assigned storage/carrying cases.

12.0 Inspection

All SCBA/SAR respirators are inspected once a month by the Equipment Maintenance Technician. All respirators are inspected before

each use by the employee that will be using the respirator. Respirators are also inspected during cleaning. Compressed air cylinders
are checked to see they are fully charged according to the manufacturer/s instructions. .Respirator inspection includes a check on tbe
condition of: = - ,

Headbands

Connecting tube

Rubber or elastomer parts
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Repairs on the air purifying respirators are done only with parts designated for the respirator by the manufacturer. Repairs on
SCBA/SAR respirators are performed only by the manufacturer or certified repair service. Repair records are maintained in the safety

1 equipment room. Records include inspection dates and comments on respirator maintenance.

13.0 Program Evaluation

The effectiveness of the respirator program is evaluated annually through input from participating Barr staff. The effectiveness of the
respirator program is also reviewed regularly by the Company Health and Safety Manager or designee.

14.0 Medical Surveillance

Each Barr employee with 40-hour training covered by the Barr Health and Safety Policy Manual undergoes a physical exam and

pulmonary function test prior to. being issued a respirator. This physical exam and pulmonary function test evaluates the employee's
ability .to wear a respirator under conditions that may.be.expected at the project site. Medical surveillance for those Barr staff who
occasionally wear a respirator is conducted as-needed, .. . .......
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Appendix F: Air Monitoring
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HNU-PI-101 .-. -.--.-̂ --̂ -̂.̂ .,,̂ ^̂ -̂ .̂suŵ -*.̂ ..̂ .̂ *̂ ..™.̂ -̂  ...,.-'&--!. *,-̂  vi' i=-.-vj'. -•-.,. ..-..-.- ....

• OVM.580B ".". .-..:: :::7,.̂,,7:̂ r̂77,"̂,,;/̂.,,.̂_̂ -̂;;J!.̂^̂._"v:";. ;./;.". ........ ...,
OVA 108,125' ̂::̂ :̂:;:̂:;;;:«~__.". .-; .;,: .:,;;;..;. ̂_,;.:;j:̂  ,,̂, .'„ ./.".". . ....... ...... .,.. ,F-i2
Detector Tubes . . .= ......_... .,,,,̂«,-̂. ......... ....-..,. .,.,.̂ .,.,.̂ ._̂ __«.. .....,.......,.,.._.......... F-14

MSA 62S_.™.,™.™.=̂.™m.,..,..,.̂ ~̂̂  «...̂ -™5m™u-™.,MJ«i— ̂, ̂ , v',-. ,-,'.-,-, ....-i.-. ............. -F-15

. is S026I • .T̂ .̂ ™— ™,;; ......:_ .̂ . .™_.̂ , ™-. . _;:;;:̂:_ ..... . . , ,, ,. . ,-. ;. ;/,.;...-, ., .."F-IS "
HNU-DL-101 . . . ....̂ _̂,..-...._,., ,..,_„.,_..„ __ ,_,_.̂ _ .,...,.....,.;.,... ......... .F.18

10. 0 . Exposure' Monitoring Equipment . . ....... ... . . _... ,..............__. .......-._ - ... .",...„ . , ...... ....,,..,........,, F-19

Tables

Table Frl Types'of Real-Time Monitoring Equipment .......... ...... .,_ ........',.. ....................... .._F-3
Table F-2 Sample Protocols . . . .V... ...._. . . -,_.-- ... ....... .-„..;.,,/.._,.... ........................... F.-20

Attachments

Attachment F-l Drager Tube Information

0001002\25117-1/LAH • . . . . . . Revised: January, 1996

AR3075I7



t
Air Monitoring

Appendix F: Air Monitoring

1.0 Overview

Air monitoring is conducted to help verify that the level of protection selected is appropriate for different phases of the field operations.

Real-time air monitoring using direct reading instruments is conducted based on the nature of site activities. Consideration for real-

time air monitoring should be .conducted when:

• site remediation begins, '
• operations change,
• work begins on a different portion of the site,
• any intrusive site activity begins,
• contaminants other than those previously identified are being handled, or
• when obviously contaminated materials, leaking drums or containers are handled.

Air monitoring efforts are focused on those Barr employees conducting tasks representative of potential maximum exposure and on all
employees likely to be exposed to any .substance above. t.he__Q.S HA-Permissible Exposure Limit (PEL) or other published exposure level.

2.0 Monitoring Procedures
\

Two types of air monitoring are conducted, real-time and personal exposure monitoring. Real-time monitoring provides instant readout
and is conducted for on-site screening for exposures to airborne levels of hazardous substances to determine the appropriate level of
employee protection. Personal exposure monitoring involves collecting a sample for subsequent analysis and is conducted to quantify
specific airborne concentrations of hazardous substances.

Monitoring is primarily conducted in the breathing zone. Monitoring also may be conducted at the source of potential contaminatioa or
at the point of intrusive activity. The breathing zone is an area within a 2-foot radius around the head. Information obtained from air
monitoring is used to assure proper selection of engineering controls, personal protective levels, work zones, work practices, and to
assure compliance with OSHA PELs and other published exposure levels.

3.0 Initial Entry

Prior to initial entry, a site history js obtained to determine potential contaminants that may be encountered and to assist in personal

protective equipment and air monitoring equipment selection. During initial entry, real-time instruments may be used to monitor for
those IDLH conditions that could potentially be encountered such as toxic, explosive, combustible and oxygen deficient atmospheres.
When the site history indicates "that ionizing radiation is suspected to be present, real-time instrumentation for determining levels of
radiation are used, along with TLD badges to confirm personnel exposure. Additionally, visual observations are made continuously
during the initial entry so.that actual or potential EDLH conditions or other dangerous conditions can be noted for present and future
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Air Monitoring

4.0 Site Characterization

During sit« characterization, real-time monitoring is conducted where there is a reasonable possibility for exposure. Real-time
monitoring is continued if the possibility of an IDLH or flammable atmosphere condition exists, or if there is an indication, based on
initial tntry monitoring, that exposures may approach action levels determined in the PHASP. Additionally, personal exposure
monitoring is conducted when there is no suitable real-time instrument to monitor airborne levels of any of the hazardous substances
anticipated,

During sit* characterization, periodic monitoring is conducted when:

- intrusive activities are conducted,
• work begins OD & different portion of the site,
• when hazardous substances other than those identified during initial entry are being handled,
* a different type of operation is initiated, or
* when work is conducted in areas where hazardous substances are obviously present., -

5.0 Srto Remediation

Periodic real-time and/or personal exposure monitoring is conducted throughout the remedial investigation phase and during the actual
site remediation phase of a hazardous waste operation, when soil, water, waste, or containers which contain or are suspected to contain
hazardous substances are moved or disturbed. The need for periodic real-time monitoring is listed in SECTION 1.0 of .this Append^
Personal exposure monitoring is conducted for Barr employees who are likely to have the highest exposures to hazardous substs
Persona! exposure monitoring is also conducted when there is no suitable real-time instrument to monitor airborne levels of any of
hazardous substances anticipated.

The frequency of personal exposure monitoring will be sufficient to characterize employee exposure and to confirm selection of personal

protective levels.

tf the air monitoring results indicate airborne hazardous substances above the action levels established in the PHASP, the personal
protective level will be upgraded to the indicated level and air monitoring continued. If the .air monitoring results indicate that levels
are below the action levels established in the PHASP, it may be determined that subsequent personal exposure monitoring is not
required, and that the current personal employee protective level is sufficient to provide protection from potential exposure. Air
momtonng result* may be used to determine that personal employee protective level may be.downgraded.

6.0 Monitoring Equipment

Equipment operation and information is provided in SECTION S.O of this Appendix and is in accordance with the manufacturer's
recommended operating procedures. Real-time monitoring equipment available at Barr's office are listed in TABLE F-1: TYPES OF
REAL-TIME MONITORING EQUIPMENT.
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Table F-1

Types of Real-Time Monitoring Equipment

Combustible Gas Monitor: .'

Oxygen Detection Monitor:. ....

Carbon Monoxide Monitor: ' ' " " •- -

Organic Vapor Analyzer: - - - - - -
Photaionization Detectors:
Flame-fonization Detectors:" .

Detector Tube. Pump

Hydrogen Sulfide Monitor: . _

Sulfur Dioxide Monitor:

Real-Time Dust Monitor: ... ~

MSA 260/36Q; MSA Microgard

MSA 260/360; MSA Microgard

MSA 360 . . . .

Thermo Environmental OVM 5808; HNU PI-101
and DL-101
Foxboro OVA 12S and 108

Drager/Sensidyne Pump With Chemical
Detector Tubes

Specific

Industrial Scientific; HS267

Industrial Scientific; SO261 : .

MIE Miniram; PDM-3

Personal exposure monitoring equipment consists of a calibrated portable Gillian/SKC air sample pump and compound specific
filters/adsorbent tubes that are available from tbe Industrial Hygiene staff Personal exposure monitoring for organic vapor may be
performed through the use of a 3M 3500 organic vapor passive dosimeter monitor When necessary, Barr field employees are issued a

thermoluminescent dosimeter (TLQ) badge that measures ionizing radiation exposure.

7.0 Air Monitoring Instrument Guidelines

7.1 Volatile Organic Compound Monitoring

, Volatile organic compound monitoring may be required when:

• Volatile organic compounds are known or'suspected to be present and previous monitoring has not been performed or has indicated
VOC concentrations above background.........

• An intrusive activity will be conducted where.there is a reasonable possibility for inhalation exposure which may exceed a
workplace exposure standard or TDLH concentrations.

• Periodic Monitoring Frequency: . ..;.;" " . - . ..

- Unusual or unidentified_new_fidors_are encountered.
- Discolored soils are encountered.

7.2 Combustible Gas Monitoring _ . .

Combustible gas monitoring may be required when:.

• Confined space entry. = . . . . . - - ..

• Excavation/trench entry. . . . -
• Intrusive activity at a landfill, intrusive activity when nature of hazardous substances" present at site is unknown, and any intrusive

activity when combustible gas may potentially have accumulated. . .
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Air Monitoring

• Periodic Monitoring Frequency:
• The organic vapor monitor registers sustained readings above action level.

- Intrusive activity when combustible gases may potentially have accumulated.
• Tbe potential exists for a combustible atmosphere to develop.

7.3 Partlculate (aerosol) monitoring

Particulat* (aerosol) monitoring may be required when:

* Hazardous substances are present at the ground surface and may become airborne as dust .containing or suspected to contain
hazardous substances.

• An intrusive activity will be conducted where there is a reasonable possibility for skin absorption, skin irritation, or eye. irritation
from airborne dust containing o r suspected t o contain hazardous substances. . . . .

* An intrusive activity will be conducted where there is a reasonable possibility for exposure to particulates which may exceed a
workplace exposure standard or 1DLH concentrations.

* Periodic Monitoring Frequency: . . - - - -
• Large area(s) of material (soil) known or suspected to contain hazardous substances may become airborne from excavating

trenching activities.
• The potential exists for CTPVs to become airborne.

7.4 Detector Tubes

Detector tubes may be required when:

" Total organic vapor readout is equal to or exceeds the action limit for a 10-minute duration,
• An upgrade to Level C should be made until the VOCs of concern can be characterized with detector tubes, which may be used if

outside temperature is SO'F or greater.

• tf temperature is less than SO'F, the detector tubes become unreliable and should not be used to characterize VOCs.

7.5 Action Levei Determination

A standard action level has been determined to protect against over exposure to organic vapors and airborne dust containing hazardous

substances.

7.5,1 Organic Vapors

An action level of 5 ppm total organic vapors for 10 minutes is generally considered adequate to maintain exposure levels lower than 50

percent of most TLVs, PELs or STELs (including benzene) of hazardous- substances, whether monitoring with the HNU, OVA, or OVM.
The specific action level for site operations is described in the PHASP.
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7.5.2 Combustible Gases

An action level of 10 percent of the Lower Explosive Limit (LED is generally considered to be protective for exposure to a flammable
atmosphere. ... . . : . . ... „ "."........:.„...

7.5.3 Total Dust . . - ' ' - ' .

An action level of 5 mg/m1 total dust (50 percent of nuisance dust TLV) will generally be more conservative than an action level
determined for specific paniculate compounds. ,

To determine if 5 mg/m3 total dust is protective enough for the hazardous substance of concern, follow the procedure provided below; •

1. Multiply'the known fraction of the hazardous.substance in. the soil by..the action level for total dust to determine what the airborne

concentration of the hazardous substance would be at the dust action level assuming that all dust generated contains hazardous
substances at that concentration. Compare with 50 percent of the TLV, PEL, or STEL (whichever is lowest). If the airborne

concentration is lower, the action limit should remain 5 mg/m3.

Example: .

The PEL for lead js 0.05 mg/m3. Fifty percent of the PEL is 0.025 mg/m3, If the concentration of the lead in the soil is 1,000 mg/kg
(or ppm): _ - . -i. .. ...

1000 mg Pb x 5 mg toil _ D.OOS mg Pb
. 106 mg ioil m3 air m3 air

A comparison of 0.005 mg/m3 airborne lead at the dust action level with the action level for lead (0.025 mg/m )3shows that the dust
action level is protective to prevent lead exposure for soil containing 1,000 mg/kg of lead.

2, - - Alternatively, to determine a soil concentration of concern (i.e., the concentration corresponding with the hazardous substance's

action level), divide the hazardous substance action level by the dust action level to determine the concentration of hazardous .
substance required in the soil to reach the action level. .

Example; . .

0.025 mgPb x m3gir „. °-025 m9 Pb M 5000 mg Pb
m3 car 5 mg toil 5 mg toil kg toil
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8.0 General Maintenance and Calibration Information

Equipment maintenance and calibration records for air monitoring equipment are kept at Barr's office and are maintained by an

Equipment Maintenance Technician. Any equipment that does not function appropriately is taken out of service and is made
unavailable to Barr employees until the repair is made. Air monitoring equipment used on site is calibrated daily, or before each use if
used less than daily. Calibration logs are to be kept in the Project Safety Diary or on the Daily Safety Report form. Instruction on
calibration may be obtained from the Equipment Maintenance Technician.

9.0 Equipment Operation

Th* following discussion will describe manufacturer's information on the operation and limitations of instruments listed in TABLE F- ! :
TYPES OF REAL-TIME MONITORING EQUIPMENT. It should be noted that some of the monitoring equipment is affected by low

oxygen levels and may not operate or readout accurately. Temperature use limitations also vary for the equipment. These particular
limitations are listed in. the specific discussions on each instrument. _• . . . . .

MSA J6JV3SO CQmbuaUbleGss Indicator/Oxygen Monitor/Carbon Monoxide ...MgpitgrJjjgQi

CHEMICAL SUBSTANCES DETECTED: Combustible vapors, (% Lower Explosive Limit - LED and oxygen
concentrations (% O2). In addition, MSA 360 detects carbon monoxide
(ppm).

METHOD OF DETECTION; Diffusion cell sensors

SCALE RANGES: Combustible gas: : " . Q% - 100% LEL
Oxygen: 0% - 25%
Carbon monoxide (360): 0-500. ppm

OPERATING TEMP. RANGE: Combustible gas: 0"F to 104°F
Oxygen: - O'F to 104"F

(if calibrated at temp, of use)

SAMPLE FLOW RATE: 1.5 liters/rain

RESPONSE TIME: Combustible gas: 15 sec. to 90%
final reading

Oxygen: 20 sec., to 90% _
final reading

Carboa monoxide (360); <5
alarm at 50 ppm

SPAN GAS: - - - Calibrated to methane (50% LEL), oxygen (15%) and carbon monoxide (60
ppm).

OPERATING TIME: . , Up to & hours at room temperature (full charge). Low temperature will
affect battery life.

ALARMS; _' Combustible gas >. 10% LEL; audible, visual.

Carbon monoxide > 50 ppm audible, visual.

MSA (360); <5 sec. to alarm at 50. ppm

Oxygen < 19.5% or oxygen >_ 23_%_>udible, visual.
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M S A 260/360 (continued) _ " . . - - . . . . . -

NOTE: . . .-.--IT- - --- -.—————- -.- " " •- MSA 36"0 is intrinsically safe, ' ""

ALTITUDE: . _ - . - - . . . . . . . . . .-. ... ......... Oxygen sensor responds to partial pressure of oxygen in the atmosphere
being tested. Therefore, changes in atmospheric pressure will alter tbe

/ oxygen reading. Calibrate at. elevation to be used. ,

BATTERY: ...__._ :.._ -._..._._: _.._._! -. ". -~: :"--.." ~." ' Charge for at least 14 hours after 8 hours use (overnight).

THEORY OF OPERATION: . . : . . : Sample is pumped over a heated catalytic filament that forms part of a
balanced electrical circuit. Combustibles are burned on the filament that
raises its resistance in proportion to the combustibles in the sample. The
resulting unbalance of the circuit causes a deflection of the metal pointer
that indicates on the scale the concentration of combustible gases or vapors
in the sample. The scale is graduated in percent of the LEL..

LIMITATIONS: " "~ - - - — :---:-~ ~~ ~ " . " . : : '~ v; ~ Combustible gas indicator cannot be used in atmospheres with less
than 10% oxygen, such as an inert gas background or furnace stack.

• Will not indicate the presence of combustible airborne mists or dusts
such as lubricating oils, coal dust, or grain dust.

CAPTION: ^ _: ". . . --_. ..- v '. Siliconej silicates and organic lead compounds tend to "poison" the
• • combustible gas sensor, thereby causing erroneously low readings.

Calibration checks should be made frequently if such materials are
suspected to be present in the tested atmosphere. Always use
Inhibitor Filters to protect the sensor. They last for 8 hours of

- - - continuous testing.

• Avoid moist and humid conditions. Moisture may collect on the oxygen
sensor. This could cause low oxygen readings and may shorten sensor
life. Therefore, it is not recommended to use either the 260 or 360 for
headspace testing.

• The oxygen sensor in the MSA 260/360 .will accurately function down
to 32"F. Use down to 0°F is possible, if it is calibrated at that
temperature.

. -- ... -NOTE: Low temperature may shorten battery life.

MSA 260
START-UP:- ... * -Allow unit to cUmatize to operating temperature before start-up.

1. Turn function control to HORN OFF.

. 2- Allow unit to "warm up" for 5-10 minutes, . ,

3. Set the % LEL meter to 0 using LEL zero adjust knob,

4. Set tbe % 02 to 20.8 using 02 calibrate adjust knob.

5. Press'RESET button."

6. Turn FUNCTION control to ON.

7. Momentarily place a finger over the sample inlet fitting or the end of
the sample-line. Observe that the FLOW indicator float drops out of

: • sight, indicating no flow. If it does not, check the flow system for
leaks. _ . . . _ . _ . . . . . . _

8. Instrument is ready for sampling.

* "" These instructions" appear on the inside top cover of'the instrument.
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MSA 26Q/36Q feontiBmd)
Air Monitoring

MSA 360
START-UP: - 1. Turn the FUNCTION control to the HORN OFF position. The r!

OFF lamp will light.

2. Allow unit to "warm up" for 5-10 minutes.

3. Set. the readout to 00 by adjusting the LEL zero control (this must be
done within 30 seconds of turning ON).

4. Press tbe SELECT button firmly to get OXY to show in tbe readout,
then set the readout to 20.8 by adjusting the OXY CALIBRATE .
control.

5. Press the SELECT button firmly to get TOX to show in the readout,
tben set tbe readout to 00 by adjusting the TOX ZERO control

6. Press reset button.

7. Turn the FUNCTION control to MANUAL for continuous read out of
any one gas or to SCAN for automatic scanning of the three gas
readings. (All alarm functions operate in either position.)

8. Momentarily place a finger over the sample inlet fitting or the end of
the sample line. Observe that the FLOW indicator float drops out of
sight, indicating no flow. If it does not, check the flow system for
leaks.

9. Instrument is ready for sampling.

* These instructions appear on the inside top cover of the instrument.

MSA

CHEMICAL SUBSTANCES DETECTED: Combustible vapors (%.LEL) and oxygen concentration (% QJ

METHOD OF DETECTION: Diffusion cell sensors

SCALE RANGES: ' Combustible gas: 0% to 100% LEL
Oxygen gas: 1% to 25%

OPERATING TEMP RANGE: Combustible gas: O^F - 120°F
(when calibrated at temp of use)

Oxygen gas: • 0"F - 120°F
iwhen calibrated at temp of use)
NOTE: Low temp, may shorten battery life.

SAMPLE FLOW RATE: .. , , . . . . . ... Diffusion (w/Aspirator Pump ,25 liter/mm approx.) . . . . .

RESPONSE TIME: 8 seconds to 90% final reading > 32°F
3 minutes to 90% of final reading @ 0"F

OPERATING TIMS: Up to 8-10 hours at room temp, (full charge)

ALARMS'. . Combustible gas > 10% LEL; audible, visual
Oxygen < 19.5% or oxygen _> 23%; jiudible, visual

NOTE: ~ MSA Microgard is .intrinsically safe.

ALTITUDE: Change in altitude will alter oxygen reading. Calibrate at elevation to be
used.
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MSA .Microgard (continued)
Air Monitoring

t BATTERY: ' Charge battery for 14-16 hours overnight (after 8 hours use). •

THEORY OF OPERATION: ... _. . Com bus tibte gas sensor Combustible gases in the sample combine with
oxygen at the. surface..of the catalyzed detector Telement." Heat is liberated
by this chemical reaction, increasing the temperature and the electrical
resistance of the Pelemeut. This unbalances the bridge circuit, providing a

1 . voltage signal.

Oxygen_serssor The jjxy.gen sensor is a galvanic type cell containing
dissimilar metal electrodes .in a special electrolyte. The cell is sealed with a
membrane that allows oxygen to diffuse into the active area.

The current generated by the cell is proportional to the oxygen partial
pressure in the atmospheric sample passing over tbe membrane face.

LIMITATIONS: -IT -.•_ --••---^~-- ------.—-,— .. - ^»-. Combustible gas indicator cannot be used in atmospheres with less
t . , . than 10% oxygen, such as an inert gas background or furnace stack.

• Will not indicate the presence of combustible airborne mists or dusts
such as lubricating oils, coal dust, or grain dust.

CAUTION: t . .....___. __.: _ ,:. _ . _ . . - . ,i*.__̂ S.LUcone, silicates and organic lead compounds tend to "poison" the
combustible gas sensor, thereby causing erroneously low readings.
Calibration checks should be made frequently if such materials are
suspected to be present in the tested atmosphere.

• The oxygen sensor in the Microgard will accurately function down to
32°F. Use down to O'F is possible, if it is calibrated at that
temperature. SEE RESPONSE TIME.

* Avoid moist and humid conditions. Moisture may collect on the oxygen
sensor.. This could cause low oxygen readings and may shorten sensor
life. ' >.t ~ *

• If operating times are more than 8 hours per day, a second instrument
may be required for use on alternate days to allow for adequate.
battery .charging times.

START-UP: . - . - . - - . * Allow unit to "climatize" to operating temperature before start-up.

1. Press ON/OFF button (alarm will sound).

2.' Wait for % LEL reading to stabilize and press RESET button. (This
wiii shut off alarm.)

3. Open cover on right side,of instrument and using the screwdriver
supplied in carrying case set % LEL readout to 00 by adjusting the
LEL zero control screw. •

... . ... ....'4. . 'Press SELECT.Button firmly to get OXY readout then set the readout
to 20.8 by adjusting the OXY's control screw.

5. Replace cover.

6. Instrument is ready for use.
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HNU PI-101

CHEMICAL SUBSTANCES DETECTED: Organic Vapors with ionization potential < 10.2 eV

METHOD OF DETECTION: - , Photo-ionization w/10.2 eV lamp

SCALE RANGE: 0.1 ppm to 2,000 ppm

OPERATING TEMP RANGE: 10'F to 104°F

SAMPLE FLOW RATE: , 0,5 liters/min

RESPONSE TIME: Less tharuS seconds to 90% full-scale deflection.

CALIBRATION GAS: 100 ppm isobutylene (benzene reference).

METHANE DETECTION; - ' Does n^t detect methane.

OPERATING TIME: . Up to 10 hours (full charge).

ALARM: NO ALARM.

ALTITUDE: Readings not affected by altitude,

BATTERY: Charge for 14 hours after each day's use. 3 hours to 90% of full charge.

THEORY OF OPERATION; Molecules ionized by UV.light forming ions that are collected on a charged
plate. A current proportional to the number of ions is produced with a
corresponding meter deflection.

LIMITATIONS: • Lamp has limited ionization potential.

• Low temperature shortens operating time of instrument (should
accurately function to 10°F).

CAUTTQfrj: " Condensation on instrument .window or polarizing electrode.may cause
loss in sensitivity and zero drift.

• Avoid extreme temperature changes.

• Avoid dusty or extremely humid atmospheres or areas with strong
electromagnetic fields.

• Do not block exhaust port.

START-UP: 1. Connect wand.
2. Check battery, ' . _
3. Set .to Standby.
4. Turn zero adjust until meter reads zero.
5. Check the responsiveness of the instrument:

With the scale on 0-2000 ppm, put a "magic marker" in front of the probe,
Expect a reading in excess of 300 ppm.

Note; When not actively using the instrument, you can conserve the battery
by leaving the setting on Standby.

OVM Model 58QB

CHEMICAL SUBSTANCES DETECTED: Organic Vapors with ionization potential < 10.6 eV

METHOD OF DETECTION: Photo-ionization w/lO.G eV lamp
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Air Monitoring
ThermQ-Ehvironmeatal OVM Model 580B (continued)

SCALE RANGE: 0.1 ppm to 2,000 ppm

OPERATING TEMP RANGE: ... .......... "... ...JO°F to 104°F

SAMPLE FLOW. RATE:... . _ . . . . _. .... . ...0-5 liters/min . _ .... .. .....

RESPONSE TIME: . . . . .. ... ,_. - ...__...._,-•.•. --.. Immediate (approximately 2 sec)

CALIBRATION GAS: . . : -.--:---.-:-_-- _ .-:.._...... -.,_:.. -..-250 ppm isobutylene (benzene reference)'

METHANE DETECTION: * - -Does not detect methane.

OPERATING TIME: - - "': Up to 8 hours (full charge).

ALARM: . . _ - "SO decibel audible alarm

ALTITUDE: ' ' _ Readings not affected by altitude.

BATTERY: - - Charge for 14 hours after each day's use.

THEORY OF OPERATION: Molecules ionized by UV light form ions that are collected on a charged
plate. A current, proportional to this ionization, is translated to a
corresponding readout,

LIMITATIONS: - . _ - - — — ----—-— — -——. Lamp has limited ionization potential.

• Low temperature shortens operating time of instrument and freezes
LCD display (should accurately function to 10°FX

CAUTION: ....... _ ^. _ ..__...__..______ . _*.__ Condensation on lamp window or polarizing electrode may cause loss
in sensitivity and zero drift.

• Avoid extreme temperature changes.

• Avoid dusty or extremely humid atmospheres.

• Do not block exhaust port.

• Do not use in direct sunlight.

INSTRUMENT START-UP: .. . . ...._..____.._ _ - . . . ! . - Insert power plug.

2. Press and hold "ON/OFF" key until pump starts.

3. Wait for lamp to light (approximately 1 second).

SELECT RUN MODE: - . 1- There are two lines of display. The top line shows run mode: MAX
HOLD or CONCENTRATION METER (bar graph). Instrument will
automatically display one or the other. Bottom line shows reading in
parts per million (ppm). To change the run mode of the instrument
press "mode/store" key. Display reads: LOG THIS VALUE?

2. Press "-/crsr". Main menu will be displayed.

3. Press "-/crsr" for parameters mode. Display reads: CONC. METER
... ........ _„_. . ..... ----- -RESETTO CHG. ' .

4. Press "Reset". Display reads: MAX HOLD, + = USE/-= NO

5. Press "-t-/inc" to use Max Hold or Press "-/crsr" to use Concentration
Meter. Display reads: CONC. METER, "RESET" TO CHG.

6. Press "Mode/Store" key to return to readout screen.
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Air Monitoring
Thermo-Eava-oninental QVM Model 580B (continued)

7. Refer to Manual to make further revisions in modes of operatic

TO CHANGE INSTRUMENT MODE

' _
Select -/PARAM to:

Change run mode
Set auto logging
Set averaging interval
Set alarm level
Change lamp
Select response factor
Restore back-up calibration
View free space

Select R/COMM to:

Display logged data
Reset log to data

Select S/CLOCK to: -y

Update or confirm time and date

PLEASE REFER TO UNDERSIDE OF INSTRUMENT FOR
QUICK START-UP FLOW CHART AND INSTRUCTIONS

Frabon? QVA. 108. 128

CHEMICAL SUBSTANCES DETECTED: " Organic vapors that can be ionized by a flame. Methane is detected v
this instrument.

METHOD OF DETECTION: Flame ionization

SCALE RANGE: _ . Q-1,000 ppm (Model 128)
0-10,000 ppm (Model 108)

OPERATING TEMP RANGE: 32'F to 72'F
Optimal flame ignition at room temperature.

SAMPLE FLOW RATE: 2.0 litersAnin @ 22"C '- . '

RESPONSE TIME: Approx. 2 seconds to 90% of final reading.

CALIBRATION GAS: Calibrated to methane (100 ppm).

METHANE DETECTION: Detects Methane. "Activated Carbon Filter" available that filters out all
detectable vapors except methane.

FUEL SUPPLY: 75cc tank of grade 5 Ultra Pure Hydrogen (99,999%). Max. pressure 2,400
psig. ' -

OPERATING TIME: . Up to 8 hours (full charge w/1,800 psig hydrogen tank)

ALARMS: • Detection alarm user set to desired level. Flame out alarm indicates tbe
flame has extinguished

NOTE: . OVA 108 and OVA 128 are intrinsically safe.

ALTITUDE: Readings not affected by altitude..
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Air Monitoring
Foxboro OVA, 108, 128~icontmu¥a)

BATTERY: • - - - - - Should be on charge w&en not in use.

THEORY OF OPERATION: . ... -Combustion of an organic vapor by a hydrogen flame produces ions that are
attracted to an electrode. A current is produced, amplified and a signal
proportional to the amount of ions is translated to a meter reading.

LIMITATION'S:" .. 7 ".7 ~~.—L. —._ -î — ---— . - portability of hydrogen gas.
• Availability of refilling source.
• Warm-up time.
• Operating temp constraints (temperatures below 32"F may affect

performance).

CAUTION: _ _.___ - . . :. _ .,......,._. ."L ""_•". 'Avoid dusty or extremely,humid atmospheres.
• Do not block exhaust port.

START-UP (OVA 108}*:_..-. .:.."- '--'---.. „-....-—-:_- .".." 1. Attach probe to readout assembly. Do not overtighten.

2. Move PUMP switch to ON and check battery condition with battery
test switch.

3. Move INSTR switch to ON, allow 6ve minutes for warmup.

4. Check calibration with HIGH and LOW calibration switch. End check
by going to HIGH position and then off.

5. Place instrument panel in vertical position and check sample flow rate
indication.

'6. Open the Hj tank valve, and the Hz supply valve one full turn.

- 1. Depress igniter button until burner lights. Do not depress' igniter
button for more than six seconds. {If burner does not ignite, let
instrument run for several minutes and again attempt ignition.]

• , ' '
8. Set alarm threshold knob on readout to desired level.

9. The instrument is now ready for ,use.

• SHUTDOWN (OVA 108)*: . U Close the H2 supply valve and the H2 tank valve. -

2. Move the INSTR switch and PUMP swttch to OFF.

i - . •- • ' - - 3. Instrument is now in shut down configuration.

* • These instructions appear on the inside of the cover of the instrument.

START-UP (OVA 128)*:.. 7 '. .~!."..~.".L~" ". """" * """"' " . 1." ' .Attach probe to readout assembly. Do not overtighten.

2. Move PUMP switch to ON and check battery condition by moving the
. . .. •- . ----- .-.-,..-.._ _ INSTR switch to the BATT position.

3. Mpve INSTR switch to ON and allow 6ve minutes for warmup.

4. Set alarm level adjust knob on back of read out assembly to desired
level. . .

5. Set calibrate switch to xlO position, use calibrate adjust knob and set
meter to read zero.

6. Place instrument panel in vertical position and check sample flow rate
indicator.

'0001002Y25117-1/LAH F-13 . - '- . Revised: January, 1996:
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Fosboro QVA. 108. 128 (continued)
Air Monitoring

1. Open the H2 tank valve and the Hj supply valve.

8, Depress igniter button until burner lights. Do not depress igniter
button for more than six seconds. (If burner does not ignite, let
instrument run for several minutes and again attempt ignition.)

9. Use calibrate adjust knob to "zero" out ambient background, For
maximmn sensitivity below 10 ppm, set calibrate switch to x I and
readjust zero on meter. To avoid false flame-out alarm indication, set
meter to 1 ppm with calibrate knob and make differential readings
from there.

SHUTDOWN (OVA 128)*: L... Close the Hz supply valve and the H, tank valve.

2.- Move the INSTR switch and the PUMP switch to OFF.

3. Instrument is now in shutdown configuration.

* These instructions appear on the inside of the cover of the instrument

In addition to the instructions above:

1. Verify air-tight hose fit by blocking the end of the probe (i.e. with your
finger).

2. Note the delivery pressure of the hydrogen, it should be constant
between 9 and 10 psi.

3. Set the alarm level before igniting the instrument flame.

4. Select and record your "zero", before igniting the instrument
The instrument is typically "zeroed" to 1 ppm or 2 ppm so that
flame-out alarm does not sound without reason-

5. Check the functioning of the instrument: with the sca.le range at the
highest setting (OVA 128), put a "magic marker" in front of the probe.
Expect a reading in excess of 300 ppm.

Cirager/Seaadvne Colorirnetric Detector Tubes

CHEMICAL SUBSTANCES DETECTED: Ammonia . - Carbon Monoxide
(lubes in stock) Benzene Petroleum Hydrocarbons

Carbon Dioxide Vinyl Chloride

See ATTACHMENT F-l for Data Sheets on: Benzene, Vinyl Chloride and
Petroleum Hydrocarbons.

METHOD OF DETECTION: " . Colonmetric indication.

See individual data sheet for temperature constraints..

SCALE RANGE: Variable, according to manufacturer and chemical substance detected,

OPERATING TEMPERATURE: 5Q°F - 104"F '

SAMPLE FLOW RATE: Drager - 100 cmVstroke
Sensidyne - 100 ml/stroke

RESPONSE TIME: Variable, depends on specific detector tube.

HUMIDITY: „ 20-90% humidity is acceptable.

OOOl002\251l7.l/LAH ' F-14 Revised: January, 1996
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Draeger/Sensidype CQlorimetric Detector Tubes (continued)
Air Monitoring

THEORY OF OPERATION: . A known volume of contaminated air is drawn through a glass tube: the
contaminant reacts with an indicator chemical1 in the tube, producing a stain
whose length is proportional to the contaminant concentration.

LIMITATIONS: ,..;-_-;. .':;.-.:._." :~ — ;'- . . :" .Accuracy and precision (+/- up to 35%). Slower response time in colcj
weather. Humidity and atmospheric pressure affects stain. Limited shelf
Life. Interferences by other chemical contaminants. Difficulty in "reading"
stain endpoints. Long sampling time in some cases.

CELSIUS CALCULATIQNS;_:______ ",:,• ". : ̂  .̂ _10°.a.-t 5Q'F.. . ._.._..._. ... ..
- -- ' - - -• 40°C ̂  104°F

0°C -> 32'F
30°C -»86°F '

i0F = °CX9/5 + 32

MSA 62S Combustible Gas Indicator

CHEMICAL SUBSTANCES DETECTED: ' • % LEL . _•-'.'
% Gas (methane)

METHOD OF DETECTION: . . Wheatstone Bridge .

SCALE RANGE: ' . - . . . - , . ; . ... -0-100% . . . . . . . .

OPERATING TEMP RANGE: - ' ' Do not operate over 125'F '

SAMPLE FLOW RATE: ... ... .: . 0-8 to 1.4 liters/minute. .. ... : ...

RESPONSE TIME: ... , - .. Immediate . . ' . .

CALIBRATION GAS: . - - -, - 99% Methane and 50% LEL Methane

ALARMS: . -- : - --'- *;: ";~: .̂ .~~-~r.:~. ._._:". - • . . None , . ... .. . . ___•_

NOTE: . '.. - , • -.-- .. ..MSA 62S. Is. intrinsically safe. . . . . ' .

BATTERY: . . . . _ . _ . - ' - . ' '. - - . Uses eight Eveready 950 "D" cells.
Use the battery status indicator to check battery.

ALTITUDE: - . " , ..= . . Calibrate. at altitude in which, the instrument will be used.

THEORY OF OPERATIONS: ...... : . ' -. . , For Low Range Operation; The instrument contains a catalytic platinum
filament which comprises one arm of a bridge circuit. When combustible gas
in the atmosphere enters the catalytic filament well and maker contact with
the catalyst on the surface of the filament, a combustible gas-oxygen

-------- - -- reaction o'ccurs, increasing "the temperature of the filament. This increase m
temperature causes an increase in filament resistance which unbalances the
bridge. The resultant bridge signal voltage is read out on the meter as the
% of the LEL

For Hî h Range Operation: To measure the concentration of combustible
gas above the LEL of the mixture, a heated thermal conductivity (TC)
filament, which comprises one arm of a second bridge circuit, is used. When
combustible gas in the atmosphere enters the TC filament well and passes

. . . . , . . over the filament, it, lowers the temperature of the filament. This decrease
- in temperature causes a'decrease in filament resistance which unbalances .

'the bridge. The resultant bridge signal is read out on the meter as tbe % of
gas in the atmosphere.
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MBA 62S.Oombustiblg Gas Indicator fcontinued).
Air Monitoring

LIMITATIONS; -_ ..._̂.. ... ... . . Combustible gas indicator cannot be used in atmospheres with less t
10% oxygen.

• Will not indicate tbe presence of combustible airborne mists or
dusts.

WARNING; * Do not use a brass probe where shock hazards exist; that is, where contact
may be made with electrical equipment or power lines. A high dielectric
probe should be used in these areas.

CAUTION: - . Sampling dusty or smokey atmospheres may clog the flow system, If either
the speed of response of the instrument decreases or the aspirator bulb
does not inflate within two seconds, check the flow system.

* Do not use the instrument at locations where compounds such as
tetraethyl lead or hydraulic fluid or lubricants which contain
silanes, silicates, or silicones may be present in the atmosphere.
These chemicals contaminate the sensor.

START UP: '1. Open cover and set RANGE switch to LEL.

2. . -Set ON/OFF switch to ON. BATT indicator pointer should be well
into white zone and the READY indicator should turn on within
approximately 4 seconds. If it does not turn on, replace batteries
(refer to SECTION 4).

3, Squeeze aspirator bulb 8 to 10 times to purge instrument with
fresh air. Permit bulb to inflate completely after each squeeze.
NOTE: If the bulb does not inflate within 2 seconds, check the
flow system as described in SECTION 4.

4. Lift and adjust LEL ZERO control to obtain zero indication on
meter. (To make zero adjustments, lift and turn outer sleeva
ZERO controls.)

5. Set RANGE switch to CIAS.

6. When READY indicator turns on, lift and adjust GAS ZERO "
control to obtain zero indication on meter.

7. In area to be tested, squeeze aspirator bulb seven to eight times to
draw sample into instrument. When tbe needle stabilizes, the
material indicates the concentration of the gas in air in percent by
volume. NOTE: Meter indications are valid only when the READY
indicator is on. (When using a sampling line, squeeze the
aspirator bulb two additional times for each 10 feet of line. If a
line trap is connected, squeeze the bulb four additional times.)

8. If tbe meter indicates less than 5, set RANGE switch to LEL and
draw sample into, instrument by squeezing aspirator bulb. The
meter now indicates the percentage of the lower explosive limit
(LEL) of the gas for which the instrument_is calibrated. One of tbe
following conditions may exist, depending on the deflection of the
meter needle:

• Explosion hazard not present - needle moves upscale
slowly and comes to rest somewhere onscale (not near 100].
Gas concentration below LEL. (Gas concentrations less than
100% of LEL support combustion, but do not propagate flame
on contact with source of ignition.)

• Explosion hazard exists - needle comes to rest near or at
100; gas concentration at LEL. . .
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=«HM.K»SKKBKBe!e«BK=:aB«K=::9EB_BB= Air Monitoring
MSA_62S Combustible Gas Indicator (continued)

• Explosion hazard exists - needle deflects past 100 and
remains offscale when aspirator bulb is squeezed; gas
concentration above LEL and exceeds calibrated range of
instrument.

• Potential explosion hazard exists - needle deflects rapidly
above 100'and then deflects rapidly downscale. Gas
concentration may be above explosive range; however,

- , addition of air to gas/air mixture will create concentration in
explosive range. ,

9. In atmosphere free of combustible gases, squeeze aspirator bulb 8
to 10 times to purge instrument with fresh air. Set ON/OFF
switch to OFF or simply close cover.

Industrial Scientific HS267 Hydrogen Sulfide Monitor

CHEMICAL SUBSTANCES DETECTED: Hydrogen sulfide {ppm)

' METHOD OF DETECTION: ~^ .' " ". "' ""̂ Electrochemical "diffusioncell

SCALE RANGE:"" ' -. ,:.:- - :•" " . 1-1,999 (ppm) - -

OPERATING TEMP." RANGE: - -- -- - . > toTo4°F

• RESPONSETIME: . . , ......... - Less than 20 seconds to alarm when exposed to 25 ppm of hydrogen sulfide

SPAN GAS:" ;" " • : • - - • ---.- •;.-.-..- ̂ /—fl:;. rLvriv.Hydrogen sulfide (25 ppm)

OPERATING TIME:" V ~ "'"." ". 2,000 hours continuous (nonalarm) - '

ALARM: . - 10 ppm hydrogen sulfide, visual and audible

NOTE: - - - - .- -.,:----- -.^ - -. . •" - HS267 is intrinsically'safe

BATTERY: " "" " " Four (4) "AA" alkaline

STARTUP: ' -- •-- "- . 1- Back off the knurled nut that holds the calibration cover in place.

2. - Rotate the cover so that the metal button is inserted in the hole
marked "S."

• 3, Tighten the nut .until the calibration cover is flush with the case. -„
Do not overtighten.

4. The monitor is ready for use as soon as the display stabilizes
{approx. 60 seconds). Adjust "Z" screw to zero instrument, if
necessary.

SHUTDOWN: 1. Back off the knurled nut that holds the calibration cover in place.

2. Rotate the cover so that the metal button is inserted in the
unmarked hole.

3- Tighten the nut until the calibration cover is flush with the case.
- - - - - - - - - - r Do not overtighten.

4. When the instrument is off, the printing on the cau'bration cover
.... _will be right side up.
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Air Monitoring

isdtatnal Sdeatifie SQ26I Sĵ fur_DiQxide Monitor

CHEMICAL SUBSTANCES DETECTED: Sulfur dioxide (ppm)

METHOD OF DETECTION: Electrochemical diffusion cell

SCALE RANGE: 0.1-200 ppm

OPERATING TEMP. RANGE: -4ttF to 104°F

RESPONSE TIME: . Less than 20" seconds to alarm (2 ppm) wben_exposed to 10 ppm of sulfur
dioxide

SPAN GAS: - Sulfur dioxide (10 ppm)

OPERATING TIME; 2,000 hours continuous (honalarm)

ALARM: 2 ppm sulfur dioxide, visual and audible

NOTE; SO261 U intrinsically safe ___

BATTERY: Four (4) "AA" alkaline

STARTUP: " 1. Back off the knurled nut that holds the calibration cover in place,

2. Rotate the cover so that the metal button is inserted in the hole
marked "S"

3. . Tighten the nut until the calibration cover is flush with the case.
Do not overtighten.

4. The monitor is ready for use as soon as the display stabilizes
tapprox. 60 seconds). Adjust "2" screw to zero instrument, if 1
necessary.

SHUTDOWN: 1. Back off the knurled nut that holds the calibration cover in place,

2. Rotate the cover so that the metal button is inserted in the
unmarked hole.

3. Tighten the nut until tbe calibration cover is flush with the case.
Do not overtighten.

4. When the instrument is off, the printing on the calibration cover
will be right side up.

HNU DL10I

CHEMICAL SUBSTANCES DETECTED: Organic vapors with ionization potential < 10.2 eV (ppm)

METHOD OF DETECTION: Photoiomzation with 10.2 eV lamp

SCALE RANGE: - O.lto 2,006 ppm

OPERATING TEMP- RANGE: To 40°C

SAMPLE FLOW RATE: .225 liters/min.

RESPONSE TIME: <3 sec. to 90% response

CALIBRATION GAS: 100 ppm isobutylene (benzene equivalent)

METHANE DETECTION: Does sot detect methane
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HNU PL101 (continued)
Air Monitoring

OPERATING TIME: . • >8 hours continuous use at 23"C
Approx. 6.4 hours at 0°C

ALARM: High and low aiarm to be set according to application

ALTITUDE: ' -. . .:*„-,".. .".-. T-LVNot affected" by altitude".

BATTERY: _ . . ...__.._ Low battery indicates there is approximately 20 min. left before unit shuts
down. Recharge for 8-10 hrs. There is no danger of overcharging.

THEORY OF OPERATION: " ----- - - - - - Molecules ionized by UV light forming ions that are collected on a charged
plate. A current proportional to the number of ions is produced with a
corresponding meter readout.

LIMITATIONS: .'. . : .._.....-—-..— * ":._._ • .._ Lamp has limited ionization potential. .

* Low temperature shortens operating time of instrument (should
accurately function to 1CTF).

•CAUTION: • . . . . . _ . . . • =. . - • Condensation on lamp window or polarizing electrode may cause
loss in sensitivity and zero drift.

• Avoid extreme temperature changes.

• Avoid dusty or extremely humid atmospheres.

• Do not block exhaust port.

STARTUP: - - - 1. Insert the probe connector into the receptacle on the right side of
the control module {line up the red dots). The connector will
"click' and lock in place.

2. Press and release the POWER button.

3. The pump is activated and the LCD shows: HNU Systems, Inc.
101 Datalogger, for 5-8 seconds while tbe unit is initializing and
performing diagnostics. Electronic zero is also updated at this
point. • .

4. The display then reverts to the operating screen. At this point, the
instrument is in the survey mode, using the default calibration.

Place an open felt tip marker at the probe nozzle and cheek for
reading above background.

10.0 Exposure Monitoring Equipment

SKC-Gillian high and low~flow"pumps are used""to"coUect personal/area exposure samples. TABLE F-2: SAMPLE PROTOCOLS lists
the types of exposure samples which may be collected on site and a brief overview of sampfe/analysis procedures.
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Air Monitoring

Table F-2

Sample Protocols

Compound Sampled

SETX1

CTPVs1

Total Dust (Nuisance)

Matals; Pb. As, Cd & Cr
Phono!

Naphthalene

PenUchkwophenoi

RGBs?

Vinyl Chtorida

Indene

1 ,2-dtehloroetriene

1.1.1 •trichloromethane

8ETX* & Naphthalene

Sample/Analytical
Procedure

NIOSH 1501

OSHA 58

NIOSH 0500

NIOSH 7300

OSHA 32

NIOSH 1501

OSHA 39

NIOSH §503

NIOSH 1007

OSHA IMIS 1500

NIOSH 1015

NIOSH 1003

Sample Media

Charcoal tube

GF* Filter

PVC* Rlter

MCEF* Filter

XAD-7 Tube

Charcoal Tube

XAD-7. Tube (treated)

Florisil Tube

Charcoal Tube

Chromozorb 106 Tube

Charcoal Tube

Charcoal Tube

3M 3500 Badge

Flow Rate
(L/Mln.)

0.20

2.0

1.5 to 2

1 to 4

0.1

0.5 .

0.2

0.1

0,1

0.175 to 0.200

0.1

0.1

0.025-0.050 " .

Sample
Duration
(Mrs.)

7 to 8

7 to 8

7 to 8

7 to 8

4

7 to 8

4

7 to 8 .

1

7 to 8

2103

2 to 3

a to 10

Benzana. ethyl benzene, toluene & xytene
Coal tar pitch voiallles
Polychlorobiphanyls
Q!*» Fiber
PoJyvinyl chloride
Cellulose ester membrane titter

0001002\25n7-l/LAH F-20 ... _".... Revised; January.

AR307537



ATTACHMENT F-l

AR307538



Drager Tube 67 28 551
Benzene 0.5/a

ksaucBDRi tor UM 234-28SC1*

Aopfication Range

Mode of Operation
TMUM

oungaa enow n * pwa

Prindpft o* Reaction

Ambient Condition*
__

- 3 B 13 mfffl- toomaa «9* eh, <t 2TQ.
far uuiaiaon ̂  9m

0

l OOa
tn iafcte t> ocaic

awflp tor •*•> wait an •

Measurement and Evaluation
1 B<**k oB tat) KM. ot tw UM in t» kJba BPM
2 Qpan eta i«agan impnaa by bancfcnj tw m» by

, «T RM aget • martad by ta> hn bMA
I one tw fl̂ cavno awv i«al it

3 Inaan t» UM «gM>r •> *a puna. Am* pom

S Ci aiuMnn at imtfn?

mane (pern) 10 7 5 3 2 1 0 1 0 7 0 5
'tw wilua by few ? far oonacaon of Da mmaMnc praamim.

Enar tw nart »»r» maaaunmaic i«cei4,
fvMM* aanwd dâ awc - 30%.
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Excavation Entry

Appendix G: Excavation Entry Procedures
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Excavation Entry

Appendix G: Excavation Entry Procedures

1.0 Policy

It is Barr's policy that employees sball not enter, any excavation for the purposes oCinvestigation or construction observation without a
cJeariy defined need and without specific authorization, .Specific authorization for entry onto an excavation requires an evaluation,
prior to each and every entry, by a-Barr employee designated to be a Competes! Person or an appropriately trained Barr employee to
determine if the excavation is safe for entry. -

2.0 Definitions

2.1 Excavation: An excavation is any man-made cut, cavity, trench, or depression formed ia the earth's surface by an earth removal or

earth moving process. Any such cut, cavity, trench, or depression that is less than four (4) feet in depth or has side slopes of
approximately 4H:lV or flatter shall not be considered an excavation regardless of depth.

2.2 Control of the Site: .The entity with control of the site has the authority to direct the activities of the workers that are performing

the earth removal or earth moving operations. During typical site investigation activities involving one or more Barr subcontractors,
Barr would be in control of the site. During typical construction .observation activities involving one or more of the Owner's contractors,
the contractor or Owner would be in control of the site. However, atypical contractual situations occur that may modify the control of

the site for either investigation or construction observation activities.

2.3 Competent Person: Competent Person means one who has experience aad is capable of identifying existing and predictable hazards
in the surroundings, or working conditions which are unsanitary, hazardous, or dangerous to employees, and has the authority to take

prompt corrective measures, or to direct that' prompt corrective measures be implemented, to eliminate the unsanitary, hazardous, or
dangerous conditions. When Barr has control of the site, the Competent Person will be a designated Barr employee who meets the
above criteria and has also received the training se.t forth in.appropriately trained Barr employee. When Barr does not have control of
the site,.the Competent Person will be a designated Owner's employee or designated employee of Owner's contractor.

2.4 Appropriately Trained Barr Employee: An appropriately trained Barr employee is that employee designated on project specific

basis-that has received training that includes:

• The requirements of these excavation entry procedures.
t . . . . . . .

• The requirements of the OSKA Excavation Entry Standard (29 CFR 1926.650).
• Properties of soils and methods .to classify soils in accordance with, the reauirements of 29 CFR 1926.650.
• Construction methods including determination of inclination of side slopes and common uses of shoring, sheeting, trench boxes,

benched excavations, and excavation machinery, ... . . . . ....

• Construction site health and safety and the use of personal protective equipment and clothing.

An appropriately trained Barr employee is not, by definition, a Competent Person as "defined previously.

2.5 Side Slopes: Side slopes are those vertical or inclined earth surfaces formed as a result of the excavation work.
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2,6 Slopes 1.SH:1V or Ratter: Side slopes that are sloped at an angle not steeper than one and one-half units horizontally 10 one

vertically {34 degrees from horizontal),

2.7 Slopes 4H:1V or Ratter: Side slopes that are sloped at an angle not steeper than four units horizontally to one unit vertically (H

degrees from the horizontal).

3.0 Reporting of Excavation Entry Deficiencies

3.1 Control of thfl Sits by Barr: Barr employees working with any Barr subcontractor conducting obviously deficient excavation entry

practices should immediately direct the subcontractor's site supervisor or foreman to comply with the requirements of their contract
and correct their excavation entry practices without delay and before proceeding with the work,. Barr employees and Barr's
subcontractor will not be authorized entry into the excavation until the identified deficiencies are corrected. After directing the
subcontractor, Barr's employees shall also immediately report all deficient excavation entry practices by Barr's subcontractor to the
Project Manager or Principal in Charge. Prior to going into the field, each Barr employee shall obtain from the Project Manager (PM)
or Principal in Charge (PIC) a list of alternate PM's and PIC's to fae contacted in the event that neither the Project Manager or
Principal in Charge are available. The Barr employee shall also obtain a list of office and .home phone numbers for the PM, PIC, and
their alternates from the Health and Safety staff prior to leaving the office.

Th« Project Manager, Principal in Charge, or their designated alternates shall determine whether the subcontractor's response to the
Barr employee's direction has been adequate to correct the deficient excavation entry practices, or the subcontractor's work should be
suspended until the subcontractor agrees, in writing, to correct the deficient conditions and acts to correct those conditions.

3.2 Control of tho Slt« by Others: Barr employees, serving as construction observers, should report any obviously deficient excavation

entry practices immediately to the Project Manager, Principal in Charge, or their designated alternates. Prior to going into the field,
each Barr employee shall obtain from the Project Manager (PM) or Principal in Charge (PIC) a ILit of alternate PM's and PIC's to be
contacted in the event that neither the Project Manager or Principal in Charge are available. The Barr employee shall also obtain a
list of office and home phone numbers for the PM, PIC, and their alternates from the Health and Safety staff prior to leaving the office.
The Principal in Charge, or the designated alternate, after appropriate consultation with the Project Manger, will determine whether to
call it to the attention of the owner's contractor, the owner, or both the owner and the owner's contractor. ,

3.3 Unauthorized Excavation Entry by Barr Employees: Any Barr employee observing another Barr employee entering an

excavation without the authorization required by these Excavation Entry Procedures shall 1} immediately inform the other Barr
employee that further entry should not occur until authorized and 2) immediately notify the Project Manager or Principal m Charge of
the circumstances and identity of the employee involved. Repeated excavation entry, without the required authorization, by a Barr
employee will b* cause for appropriate disciplinary action by Barr. - . - - .

4.0 Excavation Entry Procedures

No Barr employee shall consider entry into a excavation unless it has been clearly demonstrated that entry is necessary to perform a

work task. Careful consideration and discussion should be given to developing alternative methods of accomplishing the work task

without having to enter the excavation. Excavation entry should be considered to be the method of last choice for the performance of
any specific work task. When and only when it is demonstrated that entry into an excavation is necessary to perform a workLask̂ 2̂k•
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either the Project Manager and/or the Principal in Charge, or Barr's Competent Person on-site, agree that it is necessary to perform
that work task, will the excavation entry procedures described below be implemented to authorize such excavation entry. '

4.1 Control of the Site by Bam The Competent Person may authorize excavation entry, whether by Barr employees, the employees of

Barr's subcontractors, or anyone else including the Owner and representatives of any regulatory agency, only when:

• It has been demonstrated that excavation entry is necessary to perform a specific work task
• The Competent Person performs an inspection of the excavation

• The Competent Person completes the excavation entry checklist

• The Competent" Person concludes that the excavation complies with the requirements of the OSHA Excavation Entry Standard (29
CFR 1926,6501... ...._."",. "-™__ ''---" -"~" .' """ ."..'ll- ' "' . " " ..__._,_... . .

and then, only by entering specific written authorization in. the Project Safety Diary or on the Daily Safety Report Form.

Active excavations require inspection and authorization by the Competent Person prior to each and every entry to the excavation. '
Inactive excavations require inspection and authorization by a Competent Person on at least a daily basis when entry to the excavation

is necessary. " • . ~ . :_ . . . " . "". ' ' . ' ' . . " . " " .

4.2 Control of the Site by Others: An appropriately trained Barr employee may authorize excavation entry by Barr employees only
when: . - . . . . . . .

• Entry is necessary to perform a work task.

• The appropriately trained Barr employee has met with the Competent Person representing the entity that has control of the'site

and said Competent Person has confirmed that in Competent Person's opinion the excavation complies with the requirements of
OSHA Excavation Entry Standard .(29 CFR 1926.650) for entry, and if the excavation is shored, shielded or benched the Competent
Person hasfurnishe_d._the appropriately.trained Barr employee with design drawings (prepared by and certified by a Registered
Professional Engineer when required) of shoring, shielding, or benching.

i . • - - - - . . . _ . . . . . _ . . . . . - •

• The appropriately trained Barr employee performs an inspectioji of any shielding, shoring, or benching, determines that shielding,
shoring, or benching is in a good state of repair, and finds that the shielding, shoring, or benching conforms in all respects witb
drawings furnished by Competent Person.

• The appropriately trainee! Barr employee performs an inspection of the excavation.

• The appropriately trained Barr employee completes the excavation entry checklist.

;
• The appropriately trained Barr empioyee concludes that the excavation complies with the requirements of the OSHA Excavation

Entry Standard (29 CFR 1926.650).

• Approval bas been obtained from the Project Manager or Principal lev Charge, after completing above items, and prior to each entry

into an excavation. This prior approval is not required Tor most Wide Excavations and for inactive excavations for which the
excavation entry checklist documents that there have been no changes in the conditions in the excavation.

OOOI002\25U7-1/LAH . - G-3 . _ Revised: January, 1996

A.R30751*?



Excavation Entry

Thr appropriately trained Barr employee should be prepared to discuss the reason that'the entry is required and be able to describ
current conditions of the excavation.

5.0 Other Considerations

S,1 Hazardous Atmosphere: If the excavation is being conducted in a hazardous atmosphere, or if the excavation is suspected to have

th* potential to create a hazardous atmosphere in the area adjacent to the excavation or in the excavation itself, monitoring of the
atmosphere is required. Monitoring for toxic substances, oxygen content, and combustible gases will be conducted as required
sbewhere in the PHASP. .

5.2 Confined Space Entry Permit: If there is a reasonable possibility that hazardous substances may be encountered during the entry

to the excavation, a Confined Space Entry Permit, as described elsewhere in this PHASP, will also be required prior to entry.

5.3 Wide ExcaVa&ons: Certain excavations may be designated as a Wide Excavation upon inspection by an appropriately trained Barr

employe* or Competent Person. Wide Excavations have length and width dimensions such that there is a portion of the area within
the limits of the excavation in which Barr employee may perform their work activities without further regard for excavation entry
procedures. The area exduded from work activities should be at least at a distance of twice the height of the sloped portion which may

not be appropriately sloped for safe entry. Wide Excavations will also have routes of ingress and egress which are on-grade or involve
slopes not greater than 4H:1V that have been inspected by an appropriately trained Barr employee and are otherwise safe for entry
according to the excavation entry checklist. The designation of a Wide Excavation should be documented by an appropriately trained
Barr employee with specific written authorization in the Project Safety Diary or on the Daily Safety Report form.

The appropriately trained Barr employee .designating the Wide Excavation shall also designate specifically those portions of such Wi
Excavation which Barr employees cannot enter without fully complying with the excavation entry procedures under paragraph 4.0
above. The limits of the routes of ingress and egress and the area within which Barr employees may perform their work tasks, without

regard for the excavation entry procedures, shall be delineated in the field using fencing, tape, lathe, spray paint, etc. or any
combination thereof. Wide Excavations should be inspected at least daily by an appropriately trained Barr employee to verify, that

conditions mtSm such Wide Excavation have not changed in a manner which requires a revision of any delineated limits. The

delineation shall be maintained at least daily. The daJly inspection and maintenance of delineated limits should be documented in the
Project Safety Diary or on the Daily Safety Report form. No Barr employee may cross the.de.lin.eated boundary of a Wide Excavation
without fully complying with the excavation entry procedure (under paragraph 4.0 above).

5.4 Shielding: A shield or shield system is a structure that is able to withstand the forces imposed on it by a cave-in. Shields can be

permanent or portable to be moved along as the work progresses; shields can be premanufactured or job-built in accordance with 29
CFR 1926.652. (cK3> or(cX+). Shields used m trenches are commonly .referred to as "trench boxes" or "trench shields." Shields must be

suitable for the depth of excavation in which they are to be usftd; must be in good state of repair; must include all structural elements
shown on detailed drawings, whether premanufactured or job-built; and should not be modified in any manner not shown on the

detailed drawings. Whea control of the site is by Barr, no Barr employees, employees of Barr's subcontractors, representatives of the
Owner, or representatives of regulatory agency shall be authorized to enter the excavatipn when a shield fails to meet these
requirements or is for any reason deemed inadequate. When control of the site is by others, no Barr employees shall be authorized to
enter the excavation when a shield fails to meet these requirements or is for any reason deemed inadequate.
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5.5 Shoring: Shoring is a structure such a sheet pile, mechanical or timber system that supports the sides of an excavation and is

designed to prevent cave-ins. .Shoring must be in a good state of repair and must include all structural elements of the size and

material shown on detailed drawings. When control of'the site is by Barr, no Barr employees, employees of Barr's subcontractors,
representatives of the Owner, or representatives of regulatory agency.shaU be authorized to enter the excavation when shoring fails to
meet these requirements or is for any reason deemed inadequate. When control of the site is by others, no Barr employees shall be
authorized to eater the. excavation, when shoring fails to meet. tb,ese requirements or is for any reason deemed inadequate.

5.6 Benching: Benching involves.excavating the sides of an excavation to form a.series of one or more horizontal levels or steps with

vertical or slopes surfaces between levels. .The requirements for benching will be determined .on a case-by-case basis by Barr's Project
Manager o r Principal i n Charge. " " " " - . " .

5.7 Excavations Over 20 Feet Deep: Sloping, benching or shoring for excavations shall be designed and certified fay .a Professional

Engineer registered in that state in which the excavation is being performed.

5.7.1 Control of the Site by Barr: The sloping, benching, or shoring nee'ds to be designed and certified by a Barr engineer {Registered
Professional Engineer) or by .a. subconsultant retained by Barr (not by a Barr subcontractor) for the purpose of preparing and certifying
the design. Further, Barr's representatives are obligated to continuously assure that the sloping, benching, or shoring is constructed in
accordance with the design drawings and 'maintained so as to comply with the design drawings. No employee of Barr, any of Barr's
subcontractors, or others including representatives of the Owner and regulatory agencies, shall be authorized entry to the excavation,

under any circumstances whatsoever, .unless the excavation complies with the design drawings (and all other requirements for
excavation entry are met). . ....'.

5,7.2 . 'Control of the Site by Others: The sloping, benching, or shoring needs to be designed and certified by a Registered Professional
Engineer employed fay or retained by the entity that has control of the.site.. No Barr employee may be authorized to enter the
excavation until the excavation entry procedure described in paragraph 4.2 has been completed by the appropriately trained Barr

employee on the site. ...

6.0 Excavation Entry Checklist .

In addition to other requirements, an Excavation Entry Checklist must be completed prior to excavation entry. The Excavation Entry
Checklist is presented in decision tree form m Figure G-l. An actual Excavation Entry Checklist will be of a form similar to

Figure G-2. To assist .in 'using the Excavation Entry Checklist when making the determination of whether to enter an excavation, the
various elements of the checklist, (and decision tree) are described in the following paragraphs.

6.1 'Side Slopes 4H:1V or Flatter: If any cut, cavity, trench, or depression formed in the, earth's surface has side slopes of

approximately 4H:1V or flatter it is.not an excavation and the excavation entry checklist does not have to be completed before entry."

6.2 Less Than 4 Feet Deep: If any cut, cavity, trench, or depression formed in the earth's surface has a depth of less than 4 feet it is

not an excavation and the excavation entry checklist does not have to be completed before entry.

6.3 Hazardous Atmosphere: Monitoring for toxic substances, oxygen content, and combustible gases will be conducted if a hazardous

atmosphere is suspected.
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6.4 Complete CSE Permit: A Confined Space Entry Permit is required for entry, if there is a reasonable possibility that hazardous

substances may be encountered during entry. .

6.5 Control of the Site: Barr personnel should obtain this information from the PM or PIC before going to tbe site. Control of the site
dots not affect only excavation entry.

8.6 Confer with Competent Person: The appropriately trained Barr employee has met with the Competent Person representing the

totity that has control of the site and said Competent Person has confirmed that.in Competent Person's opinion the excavation complies
with th* requirements of OSHA Excavation Entry Standard (29 CFR 1926.650) for entry.

$.7 Obtain Drawings of Shielding, Shoring, or Benching: If the excavation is sloped, shored, shielded, and/or benched the
Competent P«rson representing the entity that has .control of the site has furnished the appropriately trained Barr employee with
design drawings (prepared by and certified by a Registered Professional Engineer when required by regulation or specification) of
sloping, ahonng, shielding, and/or benching. - . - —

6.8 Lass Than 20 Feet Deep: Excavations that are less than 20 feet deep are not required to be designed by a Registered Professional

Engineer. Th* excavation must, however, comply with the requirements of OSHA's Excavation Entry Standard before entry can be
approved.

6,9 Design by P.E.: Sloping, shielding, beaching, or shoring systems for easavations greater than 20 feet deep shall be designed by a.

Registered Professional Engineer fP.E.) in that state in which the excavation is located*

6,10 Slopes 1.5H:1V or Flatter: The side slopes of the excavation have to be sloped at an angle that is flatter than one and one-half

horizontal to one vertical (34 degrees from horizontal).

6.11 Soil Classified & Allowable Slope Documented: Soils may be classified using the visual and manual soil classification methods

described m the OSHA Bbccavation Entry Standard to determine the maximum allowable slope. Results of this classification and the
allowable slop* ahafl be documented in the Project Safety Diary or on the Daily Safety Report form.

6.12 Inspect Sloping, Shielding, Shoring, and/or Benching; Verify that sloped portions of the excavation are:

• L5H:IV or flatter
• Platter than the maximum allowable slope
• Comply with the requirements of tbe Registered Professional Engineer's certified design

For those excavations that include shielding, shoring, and/or benching systems, verify that the. shielding, shoring, and/or benching

systems are in good state of repair and comply with the relevant drawings (certified by Registered Professional Engineer for
excavations more than 20 feet deep).

Inspection must verify that all sloping, shielding, shoring, and/or benching systems conform to all requirements and details before
excavation entry can be approved.
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6.13 Encumbrances Stabilized: Any surface or subsurface obstruction located so as to create a hazard to employees must be removed,

protected, or stabilized as necessary to make them safe before excavation entry can be approved.

6.14 Good Egress Within 25 Feet: In trench excavations, an easily-used, structurally-sound means of exit (stairway, ladder, ramp or

other safe means) must be continuously provided within 25 feet of the work area before excavation can be approved.

6.1S Protection From Falling Hazards: Examples of falling hazards include;

• Loads handled by lifting or digging equipment
• Material falling from vehicles beJng loaded and unloaded
• Mobile equipment

Protective measures from falling hazards, such as: . - .-= - ------
i

• Prohibiting employees from being under loads handled by lifting and digging equipment
• Standing away from vehicles being loaded and unloaded
• Warning systems such as barricades
• Grading away from the excavation

Must be adopted or implemented before excavation entry can be approved.

6,16 Protection From Accumulating Water: Precautions that may be taken to protect employees from the hazards posed by water

accumulation may include:

* Use of special support or shield systems (cave-in prevention)

• Availability of water removal systems for use in the event that water begins to enter into the excavation
• Use of water removal systems to control, water or prevent water accumulations in the excavation

Must be provided for before excavation entry can be approved.

6.17 Protection From Loose Rock and Soil: Protection from loose rock, soil or other material or equipment that may fall or roll into

the excavation from the excavation face of edge may consist of:

• Scaling to remove loose material . . . . .

• Barricades on the excavation face .. . . . . ' ...,.•
• Equipment kept at least two feet from excavation edge
• Retaining devices , ' ,' .. '

The excavation must be safe from loose rock aad soil before excavation entry can be approved.

6.18 Excavation Complies: The Barr's Competent Person on-site (when site is controlled by Barr) or the appropriately trained Ban-

employee (when site is controlled by others) concludes that the excavation complies with the requirements of the OSHA Excavation

Entry Standard (29 CFR 1926.650). . ". . • . ...:..."" '.
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6.19 Confer With Barr's PM or PIC: When the site is controlled by others, the appropriately trained Barr employee must confer̂

Barr's Project Manager or Principal in Charge regarding the procedure followed and the appropriately trained Barr employee's
observations and conclusions.

6.20 Entry Approval by Barr's PM or PtC: When the site is controlled, by others, the appropriately trained Barr employee must receive

specific approval to authorize each and every excavation entry from Barr's Project Manager or Principal in Charge.

6.21 Barr'* Competent Person On-Site Approves: When the site is controlled by Barr, Barr's Competent Person on-site must

specifically authorize each and every excavation entry. = . . _ _ •

6.22 Procedure Documented In Writing: The procedure followed, the conditions observed, and specific written authorization for the

excavation entry must be entered in the Project Safety Diary or Daily Safety Report Form prior to each excavation entry.

7.0 Training

Barr will provide training to employees regarding excavation and trench safety. Thi$ training includes, as a minimum: - - -

« Th* requirements of the OSHA Excavation Entry Standard and this Excavation Entry Policy
• Construction site safety and personal protective equipment and clothing

In addition, Barr will provide additional training to employees to be designated as appropriately trained Barr employees or as a
Competent Person. This training includes, as a minimum: - - - -

* Properties of soils and methods to classify soils in accordance with the requirements of the OSHA Excavation Entry Standard
* Construction methods including common uses of shielding (such as trepch boxes}, shoring, benching, and excavation machinery

8.0 OSHA Excavation Entry Standard

The OSHA Excavation Entry Standard (ATTACHMENT G-l} contains information on:

" Soil Classification

* Sloping and Benching
* Selection of Protection System

This standard. OSHA Excavation Entry Standard, should be referred to prior to excavation entry.
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Figure G-2
Excavation Entry Checklist

Project Name & Number______. __.___-...__ __.____.— .-„—^.^__^-... -Date

Checklist completed by _....... ......Competent Person___Approp. Trained Barr Employee_

1; Excavation entry is hecesMry:"td perform work task? Yes_'._ No,__. If no, skip to line 26.
2. Are sides slopes 4H:1 V or flatter? Yes____No__ If yes, checklist not .required to perform work task.
3. Is excavation less than 4 feet deep? Yes__ No__ [f yes, checklist not required to perform work task.
4. Is there a known hazardous atmosphere or suspected potential to create hazardous atmosphere?

Yes,__No__Jf no, skip to line 6. = ........
5. Complete Confined Space Entry (CSE) Permit before continuing checklist. Attach field copy of permit,
6. Who has control of the site? Barr__.Others__ If Barr, skip to line 9.
7. Does Competent Person confirm that.in Competent Person's opinion the excavation complies with OShfA

Excavation Entry Standard (29 CFR 192a650)? Yes . No__ If .no, .skip to line 26.
8. Has Competent Person provided you with drawings of shielding, shoring, and/or benching being used?

Yes__No__If no, skip to line 26, ....... __ _ . . _ . _ ._:_=.! -.-..
9. Is excavation less than 20 feet deep? Yes__.No__Jf no, skip to line 12.
10. Are the side slopes 1.5H:1V of flatter? Yes__"No__Jf yes, skip to line .13.
11. Have the soil been classified and the allowable side slope been determined in accordance with the OSHA

Excavation Entry Standard (29 CFR 1926,650) and documented? Yes__No__ If no, either perform the
classification, determination, and documentation or skip to line 26, If yes, skip to line 13.

12. Has excavation been designed and certified by a Registered .Professional Engineer and do you possess
copies of the certified design drawings? Yes_ Mo.___ If _no, skip to line 26.

13. Has the sloping, shielding, shoring and/or benching been inspected and found to be in good state of repair
.and found to conform in every detail to the certified design drawings or other drawings (if more than 20 feet deep)?
Pass__ Fail__ If fail,_skip to line 26, : _ _--. ... -.-_.--• . -

14. Have encumbrances such as any surface or subsurface obstruction located so as to create-a hazard to
employees been removed, protected, or,stabilized as necessary to make them safe? Yes_ No__ If no,
skip to line 26. . ,..i _.._.-_.;--=_..-_-."---~- .-. --,—._... '— ..-r̂ -̂ "-'••"-. - - - - - - - -

15. Is good egress, such_as.s_t_ajrway, ladder, ramp,, or other safe means, located within 25 feet of the work
area? Yes__ No__ If nô skî  to line 26. ..'_'__ .._..... . .~.':1 ._.".. :

16. Have protective measure from falling hazards been adopted or implemented? Yes__ No__ If no, skip
to line 26. •--"" \'"•'..--"." "T""":"7" -----" ". __ "̂ -.•._.-- ".---:--. • - "

17. Have precautions been taken to protect employees from the hazards of water accumulation been provided?
Yes__ No___lf.JKLSkip to line 26. . \ , " . " . " . " " _ ".
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18. Have adequate measures been taken to protect from loose rock, soil, or other material or equipment that
may fail or roll from the face or edge of the excavation? Yes__ No__ If no, skip to line 26.

19. Can it be concluded that the excavation complies with the requirements of OSHA's Excavation Entry
Standard (29 CFR 192§,650)? Yes._ No__ If no, skip to line 26.

If site is controlled by others (see line 6), skip to line 22.

20. Has Barr's Competent Person on-site given approval for the excavation entry? Yes__ No__ If no, skip
to line 26. . J-:::-— /....-.:.'; /". :~ ~ :/--_:'-_-~~~""- -:T---—"- " - -

21. Have the procedure followed, the conditions observed, and the specific authorization for the excavation
entry been documented in the Project Safety Diary or Daily Safety Report form? Yes__ No__ If no, skip to
Iine26. If yes, skip to line 25. . _ : .:; ..

22. Have you conferred with Barr's Project Manager or the Principal in Charge regarding your observations
and, conclusions and the need to enter excavation? Yes__ No__ if. no, skip to line 26. .

23. Has Barr's Project Manager or the Principal in Charge given their approval for the excavation entry?
Yes__No If no. skip to line 26. . _' ., . _. :

24. Have the procedure followed, the conditions observed, and the specific authorization for the excavation
entry been documented in the Project Safety Diary or Daily Safety Report form? Yes___No__ If.nOj,
skip to line 26,.._ .._•_--- -->-—-- ,._:.-i".."_".— -~ .=— -̂-- - r -

25. Excavation entry is APPROVED consistent with, the PHASP requirements such as appropriate personal
protection equipment (PPE). Checklist complete.

26. Excavation entry is NOT approved and under no circumstances shall the excavation be entered by
a. Any Barr employee, employee of Barr's subcontractors), or others such as representatives

of Owner or MPCA where the site is controlled by Barr;
b. Any Barr employee where the she is controlled by others.

Remarks: _1" •:•:--.-:.-: -:---: ••-:•-..• -'• ~-: - •:":-v."iv '~ : -̂ --̂ '•T- -'--
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______ Federal Register / VoL 54. No. 209 / Tuesday, October 31. 13S9 / Rules and Regulations 45959

PAST 1926 — {AMENDED] sidewalk of an excavation and prevent structural materials such as steel or
cave-ins. - wood.

S-t̂ rt M — [Amended] Bett-bottcni pier ho.'e means a vype of Registered Profeszior.zl E.-?:xee.-
... shaft or footing excavation, the bottom means a person who is registered ad a

1. By rsvUing the authority citation for of which is made larger than the cross professional engmeer ia the state where
subpsrt M of part 192S to read as section above to form a belled shape. the work is to be performed. However, a
fellows: - . Benching (Benching system) means a professional engineer, registered in any
Authority: Sec 107, Contract Work Hours method of protecting employees from state is deemed to be a "registered

and Safety Standards Act (Construction cave-ins by excavating the sides of an professional engineer" within the
Safety Act) [40 U.S-C. 333): Sees. 4. 6. 8. excavation to form one or a series of meaning of this standard when
Occupational Safety and Health Act of 1S7Q horizontal levels or steps, usually with approving designs for "manufactured
(29 US.C. 853. ass. ̂Secretary of Labor's vertical or near-vertical surfaces protective systems" or "tabulated data"

faetwcen ieveis- *» b« Mcd B fc'erstate commerce.
Owwb «— *« "I—— *» * « Sheeting means the members of a

mass of soil or rock material from the shoring system that retain the earth in
2. By revising subpart P of part 1926 to side of an excavation, or the lost of soil position and in turn are supported by

read as follows: from under a trench shield or support omer members of the shoring system.
Subpmrt P-excWattons ' system, and its sudden i movement into SMeW (Shield system) means a

... Ihe excavation, either by falling or structure that is able to withstand the
wjLssn <̂ o*. .nation. »nd fefinitim. iUd58' ta fu®°°lt 9™*** » *«* tt forces imposed on it by a cave-in and""Ŝ sRfe "att"~ assays*™ mrm *mby ̂-Hr *«>* *•I92tasi General requiremieBts. and immobilize a person. structure. Shields can be permanent
192S£S2 Requirements for protective Competent person means one who is structures or can be designed to be

systems. . . capable of identifying editing and portable and moved along as work •
A™™*, A *n sub™- P_s«3 o,«iii«ri«, P"**"**016 hazard* in the sorroundings. progresses. Additionally, shields can be
AppamSx A to Subpart P-So2 Oasafia&m or̂ crlting conditions which are - >ith«premanufactared or job-built in
Appendix B to Sufcr*rt P— Slopinj and unsanitary, hazardous, or dangerous to accordance with 5 192&8S2 (c)(3) or
Benchmj employees, and who has authorization (c](4). Shields used in trenches are
Appendix C to Subpirt P— Timber -̂ ™̂ r *o take prompt corrective meamres to usually referred to as "trench boxes" or
for Trench** . eliminite them, * . _ _ , "trench shields."

.,- .̂ .-» »u_—— ̂  perpendicnlaTtotn««dMOftiM medanical or timber shoring system
AppendaEtoSobpartP-AteBatiwsto , excavation, the ends«f which bear that supports the rides of an excavation
T*311"5110*1* ag«iMtei&eriq>right«orw«lej. «nd >̂ ch is designed to prevent cave-
App«odix F to Subpmrt P— S«Iactioa of Excavation means «rf man-made cot ŷ
Protectivi Systnns cavity, trench, or depression in an eartii sides. See "Faces?*

Subpart P-Excav.tioiw "ftS £?St means the Tertical or Ŝ Ẑ ŜŜ ^̂t.«itv._j ««+k m̂ fmr̂ m f.LP.r.̂.1 •* • method of protecting employees irom
Authority:Sec.l07.ContrmctWorkerHoBrs rSSVf̂ J!̂ ™̂?̂  cave-ins by excavating to form sides of

and Safety Standards Act (Construction re?!.ot excavation f™ tt excavation that are inclined away
Safety Act) (40 OS.C. 333); S«. 4. 6. 8. ,. A?toe "̂  *" bre«k̂ J' . , fem&e«cVvation so a. to prevent
Occupational Safety and Health Act of 1870 displacement or permanent deformation °~j™ ̂fr* „_,. rf iadinJi-omred to
(29 ulc 653. 655. K7): Secretary of Labor's of a structural member or connection so e!!!̂. tŜ SiJjSSS ̂^
Order No. 12-71 (38 FR 8754), 8-7B (41 FR as to reduce its structural integrity and 5Ĥ i.lÎ iTfi«£«,« »K. .nrt2SOS9).crM3(48FR35738).aŝ .PUcibltl its supportive capabilities. .' differences in such factors w the soil

——
^ y g e n Ŝ ĉi mean. natural solid

_ defident toxicô therwisTharmruI. mineral matenai that can be excavated
subpart applies to all open excavations _ ̂ ĝ death, illness, or mrary ' ^̂  VMtictti 9ldes «nd '̂  remain
made in the earth's surface. Excavations . ̂ ĝ  mpnni ̂  .cddectal release t̂act while exposed. Unstable rock b
are denned to include trenches. QT f̂ ^̂  of t gy,,,, tmjce. considered to be stable when the, rock
[b) Definitions applicable to this Proteetfre tystem means a method of niaterial on the side or sides of the

subpart --- - -- - protecting employees from cave-ins. "̂̂ ^̂ f̂ Ŝ
Accepted etisineeiing practices means from material that couLnkll or rail from movement b rode bolts or

those requirements which are an excavation face or into an .
compatible with standards of practice excavation, or from the collapse of designed by a
required by a registered professional adjacent structures. Protective systems engineer.
engineer. ; . . . . . . include support systems, sloping and • Structural ramp means a ramp built of
Aluminum Hydraulic Shoring means a benching systems, shield systems, and «*«I or wood, usually used *" nMcte

pre-engineered shoring system . other systems oat provide the «ccess. Ramps madeof soil or rock are
comprised of aluminum hydraulic necessary protection. not considered structural nunps.
cylinders (crossbraces) used ia ' Ramp means an meted waBdng or Support system meinsa structure
conjunction with vertical rails (uprights j working surface that is used to gain • such as underpinning, bracing, or
or horizontal rails (walers). Such system ' access to one point from another, and is shoring, which provides support to an
is designed, specifically to support the constructed from earth or from adjacent structure, underground
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or th-- sices cf an acceptable means to locale utility when such equipment is requires :a
exreyauon. . ir.stailations are used. approach the edge cf an excava::cr.. 2r.=
. zbzfasd ̂aa aisans tables ar.d f3) When excavation on̂ ratiĉ s the operator does r.-ot have a 5:22: s-f

chrns approved by a rcgiste.-ed . approach the estimated locaticz of " cir=ct view of the edp- of &e
prsfenio&al engineer and used to design underground installations, the exact excavation, a warring svstem shal'l
a=d construct a protective system. location of the installations shall be utilized such as barricades, hsr.d cr*
Trsnch (Trench excavation) means a determined by safe and acceptable mechanical signals, or stop logs. If

narrow excmvaaon fin relation to its means. possible, ihe grade should be away irc:r.
length) made below the surface of the (4) While the excavation is open, the excavation.
ground. In general the depth is greater underground installations shall be (g) Hazardous atmospheres—(I)
than the width, but the width of a trench protected, supported or removed as TestLig and coRtrols. In addition to the
(measured at the bottom) is not greater necessary to safeguard employees. requirements set forth in subparts D ar.d
than 15 fat (4.5 m). If forms or other (c) Access and egress—(1) S&ucfcre/ £ of this part [23 CFR 1°25 50-1925.107)
structures are installed or constructed in ramps, (i) Structural ramps that are used to prevent exposure to harmful levels of
an excavation so as to reduce the solely by employees as a means of atmospheric contaminants and to assure
dimension measured from the forms cr access or egress from excavations shall acceptable atmospheric conditions, the
structure to the side of the excavation to be designed by a competent person. following requirements shall appK-
13 feet (4.6 m) or less (measured at the Structural ramps used for access or «j Where oxygen deficiency "
bottom of the excavation), the egress of equipment shall be designed (atmospheres containing less than 19.5
excavation is abo considered to be a by a competent person qualified in percent oxygen) or a hazardous
tre=cn* „-,. , „ structural des.ign.and shall be atmosphere exists or could reasonablyŜaiEicL 'conytmctftfl in ftccorntmcft v/itxi tn** ^ ~. j * • * ^•irtt P i 3 99 * t Oft 6XUCCt£Q 10 CXlSt* SUCO 13 U*

. .&r Beans the vertical members (ii) Ramps and runways constructed SSStS £ mafwhê ẑardous
of a trench snoring system placed in of two or more structural members shall mbitances are stored nearbv the
canuct with the earth and usually ' have the structural members connected ItaosDh«re*i« t!»Saiv«Sm s'hall b*
positioned so that individual members together to prevent displacement SSdbrfoM Hdrjlovĉ s enter
dp not ccnuct each other. Uprights (iii) Structural niembers used for excavations greater than 4 feel (1.22 m)
pUccd so that individual members are ramps and runways shall be of uniform STdenlh- *^ * * l — *
dcitiy spaced. In cantact with or thickness. 5?*j » _ *• L n u
Interconnected to etch ether, are often (iv) Cleats or other appropriate means . £*' A"̂ '8 precautions shall be
trailed "sheeting.- used to connect runway structural *_« '_P«V«' employee exposure to
Wales means horizontal members of a members shall be attached to the bottom «*=«?««• containing less than 19.5

shoring system placed parallel to the of the runway or shall be attached in a PĴ t oxygen and other hazardous
excavation fact whose sides bear msnnrr to prevent tripping. atmospheres. These precautions include
agzinst the vertical members of the (v] Structural ramps used in Hen of providing proper respiratory preue-
shoring system cr earth, steps shall be provided with cleats or or ventilation m accordance with

other surface treatments on the top subparts D and E of this part
5 1S2S.U1 General requirement*. surface to prevent slipping. respectively.
(a) Surface encumbrances. AH surface (2) Means of egress from trench P2) Adequate precaution shall be

encumbrances that are located so as to excavations. A stairway, ladder, ramp token such as providing ventilation, to
create a hazard to employees shall be or other safe means of egress shall be prevent employee exposure to an
removed or supported, as necessary, to located in trench excavations that are 4 atmosphere containing a concentration
safeguard employees. feet (L22 m) or more in depth so as to of a flammable gas in excess of 20
(b) Underground Installations. (1) The require no more than 25 feet (7.52 m) of percent of the lower flammable limit of •

estimated location of utility lateral travel for employees. *&£ S"-
installations, such as sewer, telephone. (d) Exposure to vehicular traffic. - (iv) When controls are used that are
fu?L electric, water lines, or any other Employees exposed to public vehicular intended to reduce the level of
underground installations that traffic shall be provided with, and shall atmospheric contaminants to acceptable .
reasonably may be expected to be wear, warning vests or other suitable levels, testing shall be conducted as
encountered during excavation work. garments marked with or made of often as necessary to ensure that the
shall be determined prior to opening an refiectorized or high-visibility material atmosphere remains safe.
excavation. (e) Exposure to falling loads. No (2) Emergency rescue equipment, (i)
(2) Utility companies or owners shall employee shall be permitted underneath Emergency rescue equipment such as

be contacted within established or loads handled by lifting or digging breathing apparatus, a safety harness
customary local response times, advised equipment Employees shall be required and line, or a basket stretcher, shall be
cf the proposed work, and asked to to stand away from any vehicle being readily available where hazardous
establish the location of the utility loaded or unloaded to a void-being atmospheric conditions exist or may
underground faMiaSatJons prior to the struck by any spillage or falling reasonably be expected to develop
ttart of actual excavation. When utility - • materials.' Operators may remain in the ' during work in an excavation. This
companies or owners cannot respond to cabs of vehicles being loaded or equipment shall be attended when in
a request to locate underground utility unloaded when the vehicles are use.
installations within 24 hours [unless a equipped, in accordance with (ii) Employees entering bell-bottom
longer period is required by state or { lS2&601(b}(6}. to provide adequate pier holes, or other similar deep and
local law), or cannot establish the exact protection for die operator during confined footing excavations, shall wear
location of these installations, the ' loading and unloading operations. a harness with a life-line securely
employer may proceed, provided the (f) Warning system for mobile . attached to It Hie lifeline shall be
employer does so with caution, and equipment When mobile equipment is separate from any line used to bam
provided detection equipment or other operated adjacent to an excavation, or materials, and shall be individually
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attended at all times while the employee provided to protect employees from the 5 192&6S2 Requirements tor protective
wearing the lifeline is in the excavation, possible collapse of such structures. systems.
(h) Protection from hazards [j) Protection of employees from loose (a) Protection of employes* in

associated with water accumulation. (1) nck or soil. (1J Adequate protection exccvctiotts. (1) Each employee in ar.
Employees shall not work in ,1^ be provided to protect employees excavation shall be protected from cave-
excavations in which there U fr̂  iOO8C „,(£ OT J00 fa&l £&£& pO3e m ins by an adequate protective system
accumulated water, or in excavations in hazard by falling or rolling from an ' designed in accordance with paragraph
which water is accumulating, unless excavation face. Such protection shall W or (c) of this section except when:
adequate precautions have been taken cosset of scaling to remove loose W Excavations are made entirely in
to protect employees against the - 3̂ ^̂  installation of protective b̂le rode or
hazards posed by water accumulation. barricades at intervals as necessary on [ii) Excavations are less than S feet
The precautions necessary to protect ^ face to g ̂ aad ̂^ fam (î zm) in depth and examination of the

support or shield systems to protect MV̂ \̂ ^̂ \» nmt,.̂  from (2) Protective systems shall have the
from cave-ins, water removal to control Ĵ 1̂̂ ^̂ *̂̂  from capacity to resist without failure ell
the level of accumulating water, or use excavated or other materials or • }̂  ^ intended or could
of a safety harness and lifeline, equipment that could pose a hazard by reuonably ̂  ____* to be applied or
(2) If water is controlled or prevented falling or roUlng into excavations. transmitted to the system.

from accumulating by the use of water Protection shall be provided by placing -. Desj. ofsloping ̂  benching
removal equipment the water removal - and keeping such materials or system*, -fie slopes and configurations
equipment and operations shall be equipment at least 2 feet (,61.m) from the £ ̂ ĝ, .̂  benching systems shall
monitored by a competent person to edge of excavations, or by the use of be ic£cgd and constructed by the
ensure proper operation. . retaining devices that are sufficient to employer or his designee and shall be in
(3) If excavation work interrupts the prevent materials or equipment from accordance with the requirements of

natural drainage of surface water {such falling or rolling into excavations, or by paragraph (bKlh or. in the alternative.
as streams), diversion ditches, dikes, or a combination of both if necessary. paragraph {b)(2j- or, in the alternative.
other suitable means shall be used to M Inspections. (1) Daily inspections paragraph (b)(3). or. in the alternative.
prevent surface water from entering the of excavations, the adjacent areas, and paragraph [b)(4). as follows:
excavation and to prcrvideadeouate protective systems shall be made by a (t) Option (l)-Allowable
dramage of tb» area adjacent to fce Smpetent person for evidence of a cô f̂ tionsandslopes. (i)

S w « **2tion that could result in passible Excavations shall be sloped at an angle
require an ^̂ ^̂  indications of failure of not steeper than one and one-half

protective systems, hazardous horizontal to one vertical (34 degrees
kunospherei. or other hazardous measured from the horizontal), unless -

. (1) conation,. An infection shall be %£&£££• * ** '**
Where the stability of adjoining conducted by the competent person . options listed below.
buSdiLs walls or otiier stiSres is P"** * *• »tmrt of work and u needed M Slopes specified in paragraph
endâ ereJbTexLvatî Tpê onl. *roughout the shift Infection. ** fbKl)mofthis.ectioi,riiallbe
stnmt ̂̂ tSBSsuch « 7hoiS also be made after every rainstorm or «"vatedto form COTfigurafaons that
brS. ô unTerpinn̂  «ndl£ other hazard increasing occurrence. KftSSSElŜ lffiST
providtd to ensurVthestabillty of such These inspections are only required fa7̂  C U **JWm°a' B to ""*
structures for the protection of when employee exposure can be "SKll' M n « __ - *• « t
employees. reasonably anticipated. ' W OP™ (̂ Deternunation of
(2) Excavation below the level of the (2) Where the competent person finds ̂ ^̂ XŜ SSL

base or footing of any foundation or evidence of a situation that could result _*£«» £??£« d* /SSS
retaining waJl that could be reasonably m a poMible cave-in. indication, of ^̂ iferiopS ±benching
expected to pose a hazard to employees failure of protective systems, hazardous :̂ SSr«SaU vTdetm^ied in ^̂
shaU not be permitted except when: ateô eres, or other hazardous EoS£££ tt?S3̂  and

CO A support system, such as conditions, exposed employees shall be reoairements set forth in appendices A
underpinning, is provided to ensure &e Tvm9A ̂m the hazardous area until andBtô subpart
t̂ŝ ctur? oY"5 ^ *! neCe"liy Pre«atiof ta« beeo t3) Option (̂ Design, using other
* mmê cTvation is in stable rock: or ̂Ẑ ^ r̂ wLre t̂eddata. (i) Designs of 'tig* (or0) * °" pFOtectton. (1) Where benching systems shall be selected from

-Ployeesorequipmentarerequiredor and̂ Sordance with tabulated
cross over 'excavations, data, such as tables and charts. .Aexcavation activity; or shall be provided. written form and shall include all of the

(iv) A registered professional engineer (2) Adequate barrier physical following: " •
has approved the determination that protection shaH-be provided at ell (AJ Identification of the parameters
such excavation work will not pose a remotely located excavations. All wells, that affect the selection of a sloping or
hazard to employees. pits, shafts, eta, shall be barricaded or benching system drawn from such data:
t3) Sidewalks, pavements, and covered. Upon, completion cf (B) Identification of the limits of use of

appurtenant structure shall not be exploration and similar operations, the data, to include the magnitude and
undermined unless a support system or temporary wells, pits, shafts, etc, shall configuration of slopes determined to be
another method of protection is be backfilled. safe;
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(Q Explanatory Infsrmatfcn as may [I!) Deviation from the specifications. damage or defects that might impair
be necessary to aid the user in making a recommendations, and limitations their proper function.
correct selection of a protective system issued or made by the manufacturer (2) Manufactured materials and
from die data. shall ccly be allowed after the equipment used for protective s--ry
[£;:} At least one copy of th* tabulated . manufacturer issues spedac written shall be used and maintained in /

cata which idendfief the registered approval. manner that is consistent with th
professional engineer who approves, the (ui) Manufacturer s specifications, recommendations of the maaufact!
data, shall be maintained at the jobsite recommendations, and limitations, and -̂  ^ a nianner that will prevert
dicing construction of the protective manufacturer's approval to deviate from oaaloyee exposure to hazards. '
system. After that time the data may be the specification!, recommendations. ~T, .,- r ... .
stored off the jobsite. but a copy of the and limitations shall be in written form , (3) ™? tt ™t™ <* C('UIPmcnt
data shall be made available to the at the jobsite during construction of the « "»« ** P»tect"« systems is
Sfecretary upon request protective system. After that tine this ' damaged, a competent person shall
(4} Option {4j-&esi$i by a registered data may be stored off the jobsiie. but a «*™« pe m*t«?t«J °{ equipment and

professional engineer, ffl Sloping and copy shall be made available to the evaluate its suitability for continued use.
benching systems not utilizing Option Secretary upon request. ** me competent person cannot assure
[1] or Option (2) or Option (3) under (3) Option (3}— Designs using other the material or equipment is able to
paragraph [b) of this section shaH be tabulated data. (I) Designs of support support the intended loads or is
approved by a registered professianal systems, shield systems, or other otherwise suitable for safe use. then
engineer. protective systems shall be selected such material or equipment shall be

(ii) Designs shaH be In written form from and be in accordance with removed from service, and shall be
end shall include at least the following: tabulated data, such as tables and evaluated and approved by a registered
(A) The magnitude of the slopes mat charts. . professional engineer before being

were del trained to be safe for the (ii) The tabulated data shall be in returned to service.
pirtitr-ikr project written form and include all of the [e] Installation and removal of
(B) The cmSguTsnoni that were following: . tUpport-*W General, (i) Members of

determined to be safe for the particular (A) Identification of the parameters anpport systems shall be securely
prof act and that affect the selection of a protective connected together to prevent sliding.
(CJ The identity of the registered system drawn from such data: f4ning( idckouts, or other predictable

professional engineer approving the fB) Identification of the -limits ci use of fCi1t_T
t •—•• .• j A »B*M**»̂ *

"aiJAt least one copy of the design (Q Explanatory information as may ™ Support ̂sy stems shall be installed
shall be maintained at toe jobsite while be necessary to aid the user in making a ™ «=«»«» * manncr ™ P™1***
the slope is being ccnstrncted. After that correct selection of a protective system employees from â ms.sttuctaral
time thVderfgI?e«l not beat the fromthedata. collapse* or from being s&nckb>'
jobsite, but a copy shall be made (iii) At least one copy of the tabulated »«nb«» of the support system.
available to &• Secretary upon request data, which identifies the registered (iii) Individual members of sup;
{=) Design of support systems, shield professional engineer who approved the systems shall not be subjected to

systems, and other protective systesis. data, shall be maintained at the jobsite exceeding those which those menial
Designs of support systems shield An-iny construction of the protective were de*Jgned to withstand.
systems, and other protective systems system. After that time the data may be fiv) Before temporary removal of
shall be selected and constrncted by the stored oS the jobsite. but a copy of tbe individual members begins, additional
employer or his detignec and shall be in data tfrnU be made available to the precautions shall be taken to ensure the
accordance with the requirements of Secretary upon request safety of employees, such as installing
paragraph (c)(l); or. in tile alternative. {4) Option (4)— Design by a registered other structural members to carry tbe
parxsraph {e)(2J; cr. in tbe alternative. professional engineer. (0 Support . loads imposed on the support system.
paragraph (c)(3h or. in ibe alternative, systems, shield systems, acd other /v) Removal shall begin at and
paragraph (c){*j as follows: protective systems not utilizing Option ' proms, from. tfae bottom of the

(I J OxioaiU-Vestea using 1. Option 2 or Option 3, above, shall be excavation. Members shall be released .
CFpentticisA. CandD. Designs for approved by a registered professional slowly so as to note any indication of
uabar snaring in trenches shall fee engineer. possible faUure of the remaining
cetermined m accordance with the (ii) Designs shalT be i in written form SaaAm of the structure or possible
conditions and requirements set forth in and shall include the following: cave-in of the sides of the excavation.
appendices A and C to this subpart (A) A plan indicating the sizes, types, , .. -.JJMIS_- «u.n nm«.» tn».th»rDestgas for aluminum hydraulic sharing and configurations of the materials to be (vi) Backfilling shall progress together
•hiS be in accordance with paragraph used in the protective system: and ^ *« ̂  of "W0* Iystemi
(c)(2) of this section, but If ' (B) The identity of the registered from e"*™01*-
ŝnufacturer's tabulated data cannot be prof essional engineer approving the (2) Additional requirements for
utilized, designs shall be in accordance design. " ' - support systems for trench excavazoas.
with appendix D. (ili) At least one copy of the design TO Excavation of material to a level no
(2) Option £2}— Designs Usinf shall be maintained at the jobsite during greater than 2 feet (.61 m) below the

Manufacturer's Tabulated Late, [i] construction of the protective system. bottom cf the members of a support
Design of support systems, shield After that time, the design may be system shall be permitted, but only if the
systems, or other protective systems stored o2 the jobsite, but a copy of the system is designed to resist tbe forces
that are drawn from EULnufactnrer's design shaQ be made available to tfae calculated for the full depth of the
tabulated data shaH be in accordance Secretary upon request trench, and there are no indications-
with all speaficatioBS, (d) Material* and eouipaient (1} - while the trench 1s open of a possible
recommendations, and limitations Materials and equipment used for loss of soil from behind or below
issued cr made by the manufacturer. protective systems shall be free from bottom of the support system.
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(ii) Installation of a support system Testing Materials (ASTM) Standards D6S3-S5 cues. *ilty clay loam and sandy clay loam.
shall be closely coordinated With the *&£• 024&S: The Unified Soils Classification Cemented soils mch » caliche and harcpar.
excavation of trenches. System. The U.S. Department of Agnc-iittire are alio considered Type A. However, no soil

e,Employees shall not be permitted to ĝ ^ . ^ [̂  Th. .oil U subject to vibrauon from
work on tfae laces of sloped or nencned Cemented soil meant a soil in which the heavy traffic, pile driving, or similar effect*
excavations at levels above other particles arc held together by a chemical or
employees except when employees at asest, such u ealdnm carbonate, such that a (&} The *oH has been previously disturbed:
the lower levels are adequately hand-size sampla cannot be crushed into or
protected from the hazard of falling. powdar or individual soil particles by finger pv) The sofl U part of a sloped. layered
rolling, or sliding material or equipment P1""1"-. .. , „, . , system where the layers dip into tfae

Ŝhield systems— (11 General m Cohesw soil menu i day (fine framed excavation on a slope of four horizontal io

*fi=̂ 2FP_?i' -M-sSfflsasssa.̂ -loads exceeding those which the system „«», ĉ  be excavated with vertical thit would requin It to be clarified as a less
was designed to withstand. lidetlopes. and U plastic when moist. gt,bl< nuterial
(ii) Shields shall be installed in a Cohesive soil is bard to break up when dry . jv_, g meant:

manner to restrict lateral or other tnd exhibits aignifieant cohwion when (i) Cohesive ioll with an tmconfined
hazardous movement of the shield in the submerged. Cohtsfr* tous include clayey silt, compresaive strength greater than txs tsf (48
event of the application of sudden ""S «"?• «*"* **% £•* j "Ŝ S?/1 kPa) bat less than 14 tsf(i44 kPafc or
lateral loads. Cry sci/ means soil mat does not exhibit {_, ĉ mdar coheaionles* sous induding:
(lii) Employees shall be protected "JŜ ŜfSSSSd fl-tha. a •»tar ̂ *?** *??** "* ̂from fee hazard of caverns when ten̂ tô SlSdaStpkntTof tt loaa sandy loam to tome cties.

entering or exiting the areas protected ESgStSto râ Tor' X»
by shields. that exhibits open crack*, neb as tension
(iv) Employees shall not be allowed in cracks, m u txposad mriac..

shields when shields are being installed, Granular toil means fnvtl. sand, or tilt
removed, or moved vertically. teoarae gimmed aouTwlthUtil. or noelay
(2) Additional requirem̂ r shield j£gg£̂ £££SfSbte

system* used at trench excavations. SŜ » ,SlS«**Ê I»«ST.I«̂ *i!l
Excavations of earth material to a level 32Ŝ £ftSSSfiSS (v) Dry rock that 1. not stable orriiMrti wnuuii7 U4 ctuui tiitn̂ i mi iv • iD*d »Yirtln»rf uiiî ri »n!«t ma ntnnnl** ••cilv * * • *""* ***•* *• "*•* »*•«**«— w.
not greater than 2 feet (.fil m) below the -̂ ,-n drr ^ Material that U part of a sloped. •
bottom of a shield shall be permitted, Leyemt*7ttea mtans two cr more Uyered systea whe« tht Uye» jap intothe •
but only if the shield U designed to distmctrydifierentsofioTrocfctyptsanmntsd K"™!?""™̂ !̂  SEKKi'SL >rbut only if the shield U designed to distmctryom̂ ntsofiorrocfctYptsanmnttd
resist the forces calculated for the fuH m layers. Xficactooa aeams or wwaienad
depth of the trench, and there are no . plaiiesm rock or snabar. considered
indications while the trench is open of a lajwi . . . , »
possible loss of soil from behind or Ĵ SSS *£$££*££** con^rofl wi& an imconnned
below the bottom of the shield. '00 comÛ « strength of «trf (48 kP.) or

Appendix A to SubpartP ^̂ ±̂ 0̂!̂ ,̂^ (Ŝ nuUr «fis indudmg ,««L «nd
So// Classification cob«i« matoiaJ will exhibit signs cf
(a)Sa.pflanrfaRp//catf«»-(l)&»pftTaIs cohesion between particle*.

appendix describes a method ofdasaifyini Wortfc m«aM a property of a aofl which *̂ ?r"*l3ri5*pi2f.r._ . ».
aoil and rock depoaita basaii on site and allows the sofl to bt defonn«d or molded f̂ ^̂ T i. ~? i ̂_J f -2^
environmental conditions, and on me without ctackma, or apptedabk rolnme (T) Material m a sloped, layered system
structar.uacompô tionoftfa.Mrm chant*. • wh«
depoiiu. Tbe appendix coataina definitions. Sataratad toil mcua a sail m which the
sets forth requirements, and o>aaib«s Toid* art filled with witar. Satozmtion docs
acceptable visual and manual tests for use m not reomre flow. Satoration. or ne«
daiaifying •oils. Mtaration. ia necesaaxy far th> pwper va of .,.
(2) Application. This appendix applies instruments snch as a pocket penetromcter or Jn compwaaiom It can

wbenTslopiiig or bendî f̂  Tu - rfieerTKî  Uboratory teeing, orj-.tto.̂  in tht field
designed in accordanct with the Soil do**ifica&m *j*tem means, f or m* uam| a pocket panetrmter. Dyttumb
reqiii«menUsetfor»m|lSZflJSZ(bK2)«a porpcae of this rabpart a method of penetration tests, and other methods.
method of protection for employees from estesonzmg sou and rock deposits in a Wsteotl mwna soii taat contains
cave-in*. This appendix also applies wh«n hiertrchy of Stable Rock, Typt A. Tvp« B, significantly more mmstnn than auut sod. •
timber shoring for excavations ia designed u and Typt C m decreasmt order of stability. butmâ arajia«ofT.jua«tniitcoti«r«
a method of pntactioa from ctn̂ nsm The catetorlM art d-termfaad buad on an . material will slump or begin to flow wbas
accordance with appendix C to sobpwtP of analysis of th* propartia* and performance Tibtetad. Cragaiaf materul that would _̂
part 1828. and when ahmmmn hydraulic ĉharsoteristlcs of m« deposits and th* txmnit cobcitv. proptrti*̂  <™n«»«: ***
•baring is designed maccotdanc* with enTironmental conditions of exposure, IOM moae conesivs P™P«™*« wnra ,w«t.
appendix D. This Appendix alw applies tf Stoblt nek nwtna nstenl wild mineral (c) Setjaavoatt»-(l} Cfatfĵ coiwu i «/»«/
other protective aystemsar* designed and matter that can be t«avat«d with vertical on_n>dfifepowa,Eacii soil and rock depoatt
selected for uaa from daUprepandia sides and remain intact while expoaad. thdl be dasaified oy aeoBnietent̂ iion as
acconUnca with tharequimunts act forth in SulanfryKt *ul aim* »t& which is SubleltockTy^A.TypsB.orTypeCln
il92U52(c).aiidthtiis«ofm>datais mui«rwstarorisn̂ a«epins> acccrtanca witt At d«finit«ms a«t forth, in
predieaiati on th« ust cf tfaa aofl daiaffimion 7>pvAm€SMOobasrnaoilswithaa , ptrmsraph (b) of thij appendix
•yttem set forth in this appendix. mictmfincd contDmarvt streafth of 1J ton (2) Beaut of cJotsJficatian. Tta_
[b)Î /im̂ onfcThedefinitionBand per wpiare foot (tsf) (144 kPs) or srtata*. dasatficatioa of u« deposits ab«n ba made

examples given below anbascd on. m whole Exampla* of eoheaira soils an: day. silty baaad on th« reaultt of •tlaast̂  vianaJ and
or m part tb« following: American Society far dsy, sandy day, day loam and. to aona at least on* manual analysis. Seen anaiyaes
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conduced by a csspcrtt:: person (Z] Aiaaae!iesa. Manual araJjiis of jcj granular material To dtstinp::ih be:«e=- :he
ucrs ttsa. described at pingnph (d*, bejc*-. iicnples is cssuucted tD detsrr̂ ie • two. pdvense the dned ciurrps of u:; sir:r:e
tr :a ethsr rtrĉ rsc setacdi of soil qualitative ai wsll ai qmutzave prrperLas by hied or by stepping sn ITJ=.. !f 'J-.e c.'jrrrra
r'mificiti:-; :nd lesCz; Rich £i ihose cf wil and to provide iscr̂  ™cnMt^n m cr» sat ptuvcnze Skjuy. Me rr.i;;--l a
i^pmd by '±2 Ainarits Salary for 7tsi=g nrd«r to cisssify soil properly. colicsive with fissures. If they pulveif
Mr.eruh, cr tht US. Separaesst cf (ij Plasticity. Mold a moat or wet rsaple easily into very small fragments, the
>̂ n=ult=rc textaral dasŝ cxtioa system, of soil into a bail and attempt to rcU ;t into ii yrazaiar.
(3) Visual and sianszl enalnet. Thsvwial thi*zdi as thin ai Vi-iaca in disme:er. p _ c , _

and ccauil analysts. *uda as thoie nsied n Cohesive material can bt ssccassfiiZy raC«d Appendix S to buopsrt ?
being acceptable ia piragraph. (d) of thii into threads without crumbling. For example. siopine ondBenchiny
ẑ êndixsballbedeiijnedajKicoadcctEdto if it lust a two inch (50 mm) less*— of H-" . , T__ . ,. .. _ .
pravio. x̂ Scieist coantitstive ssd ia=h thresd can be held on oteend withsot W Se°!X at?Z e°Pllca?ar~ ™* appendix
trJiIitaort iflfcraaiica o tasy be neeesxtrj teannt. the soil is cohesive. ccnuins ipcaficaaoru for stopiat acd

identify prcperiy &e prepertiM. Utton. Sy *i«m£A. If tb. soil Is dry and beaching when used u methods cf prtHectinj
* *= . ** ~i i r-m ^. * i '. * * . * A*V»«}HUAA* t*rAr*lfî *r r*« AVi***'«*t«^p-d ."i 111 it *^*«ji_

a layered lyitein. Kcwdar. ii la granuUr (any combination ol wb«n the aenaa of aloping ana bwci
ths syitea tbdl be dusiEad in accordanct gtvnl sand, or ailt).K tha «il ii dry tad iilJ P«te«ive systems is to be perfraed i
vnth its wtsicest layar. Howenr. aaca Isytr ĵ tg damps which break op into -"«"•- «°C°n̂ 5LH i rê iarements sel ror:il
E»y be dawifiediadiyi-nalrywhert amort ctorrrr. ̂»t th" """lltr ê pt ?<« ""'y >*» Mû Sê  •
itiHaliytrliestoidaraUssstabltlsTaE. brokan op with difficulty, tt may ba day in maematu. •
[qjtscAtsŝ ciai&Itaftardasŝ msa «ny combination wiu travel sand or sk If Aaaa/<Asprmeta» the slope to wu=h an

deposit taa propertias. factors, or Bmrditoni tht drr sofl bcuks mto clnmDs whidi do not esoiTaton £•« u axcayated.
br«si an mto smaU cimnpTsnd wnica can ' D»C«»mesns that tha soil « m a

r, and

tna *"• •* w »djmcent to an open excavation

(1) W*ua/ Lit VUaal analyaia is conduetsd P"™iS)2!SS5Î S«MA?3t2- *• fion̂ ia« o£ nateritJ from the face or the
to determine qualitative mfarmatioa SSTrrM? fZtfm^mS ̂̂ 1̂ ™̂ "̂ bolaing or heaving of material from the
rtaiitliiaui«axc«v«tioaiit*ing«aarcllht «a»-t«i« *«•»*""•*"•_" t™tl oottomofaatascavmtianjthtspcUiaf of

ft ~ jj ̂ .__, . (t ^̂ ^ 5*jh «M*1 - pdHtntlOO latJl CtftflGlaTffQ t& ̂uQCACUl _ trt*t*t4al f- ,-,, thgi f&cM af MQ t*«cax'Atift̂ r >fl̂

f=rmmgth*iid«iQfaa«on«aexcavatiaa.tnd J0<̂ 1̂ ô >*̂ n>̂ *̂y3̂ '̂ ^̂  rarplling. 11, snail aaounti of material auea
th* soil t»Vf^ u samples £pjm EXcaTstsd a'lr̂ ra ntnr̂ uoo u—*»•-ai*na«iu M pebbles or littl* dumps of Tnnttrial
aisierial Recomnrae*a Pr«cnc*_tor̂ e»crtpaoo of sudoenly separating from tht face of an
[i]bbaer¥t«aaip!esofsaJlthatir* ^̂  ̂^̂ ^̂ Ŝ "̂ ?̂ ̂"̂ A •xeavation and trickling or rolling dawa into

excavated uod soil is the sides of ths *°*** wwn en ffTr/™iTiiî a v/minMiw .̂.̂  th* txcsvanoa.
eectration. Sstimat* fta raatt of psjfidt sttangm otp M̂  «n p* rttmgr iofltnttd̂  Atodmum allowable slope means:
ĵ s and &e relative tmounta of aaparScJa u» tiinmfaijiowerw tb̂  caa b* pesetrtted UMpeetincun* of an execration fac
sties. Sofl that i. pnaarily compOMd of fine- SLSVST,̂.!?,.̂STl!̂«v-, •cc«P"bit to <*» mo»l f-™rabl* sit..
grsintdiMterijiUeohefrwautarisLScu f̂t*0?! rS '̂ f00"̂ ——̂ "̂  conditions as protection against e>**-I
ĉ |>o«dpriiBarDyofco*CTe-fTaiBedtand •**«!& of Oi ̂cta b* tudy ptutrattd U expresttd as tb*retioofhoriionaJ
or grave!!* granular mstarUL •areraJ incaes by ttt mmnb. and can b* distance to vertical ris* (rtV).
IiI]Obterve»oaajiiii*xcmvatad.Soilfliat avoided by light niigerpjesaara.'nns teat SAort tens .rpowire means a period of

remaini in dornpe wfeefl excarmttd is iiu>dd be coodiaa«d en «i uodi«arb*d *oj tim* lest than or equal to 24 hours that an
cobeiivt. Sofi that brukt op lastly and does sasapla, such ss a large clamp of spoil, as cxcaTttion ia open.
aot itty in chimps It granular. - ' teeo " Fraetteable after exemvation to k*ep <c) ̂omrwuentf—{!) Soil cleniGcatuta.

[iii) Observe tht side of th* opened to * mtm"iga *** cfiKts of «xposur* to Soil and rode depotiu shall b* dajstfcd in
excevation end fee sarftc* are* adjacent ta dz7ta» tnflnenoes. If th* excavation is later mceordance with appendix A to tnbpart P of
thi excaration. Cradc4ik* openinft rech as expoaed to wetting influences (rein, floodinjl. partiaa.
Tennon crtcxs cuuld mdicats nssand ^ doasiScanon of the soil must be cunged (2} Maximum allowable slop*. The
ziiteriaL If chonki of aoS ipefl off a vertical accordingly. mixnnnm sllowmbl* liope for a aoO or rock
sids, the tofl coald be swnred. Small ipaJls P**) Othu- ttreagA tut*. Estimates of deposit shall b* determined from Table B-l.
are endcaoe of morii-f groond and are unconfucd eompressiv* strength ol toOi cmn cf thia appendix,
indications of potenatUy hamrdoaa also b* obtained by u* of a pockf t p) Actual t/op*. (i) Tb* actual alope shall
sitaations. pcactronietcr or by using c band-operated not b* sleeper than th* maxnaam siiowibJt
(i»)Ob«rrv«&e area adjacent tola* shetrrant. •lope.

txc3v*ooii3cdtb*cxc*ritiaaitMlffor (v) ATIRST tfct Th* basic parpoec of the (ifl To* actusi slop* shaU b* l*u ste«p
tvidenoe of exutiaf utility sad other drying test ia to din*r*ntiats between than the maximum allowable alope. when
u-dcrfrenmd itrocrnrti. ud to tdenUfy coatsivt material with fiscsrts. oanistired then are signs af dismts. U that siroation
prmoozly dixtsrbed soQ. oobeaive materiai and granular material Tb* ocean, th* slop* shall b* cat back to in
(v) Ob*crv* &• opensd aid* of ttt* procedur* for th* drying list hiTolva* drying acnul aloe* which u at least U horizontal to

exsavaaoo to identify Uyeeed systama. * sample of coil thatia eppraxifflaldy ooe one vertical (HHaV) leas steep man tbe
Examine Iey**yi irttrtM to identify if fe* inch thick (154 cm) and aix incbas (Si24 cmj taajqamm aiiowaol* siop*. .
layers slop* toward ta* excavation. Estima* is diametir tmtil it is thoroughly dry: (Iii) When sardtargi load* from stored
the desrn of slope of the layers. (A) If the sample dcvdopt cracks a* it material or equipment operating equipment

(vi) Obcerre tb* arts. ad>ecnt ta th* drit*. T'tgiBciHt fijsart* art indjcattd. or traffic an present e competent person
excavxDoa and toctidac of tb* opened fB) Saapics that dry withoat cracking ue thaU dtttrmin* the degree to which th*
txcavatumforrridtncvaftviiac* watsc, to b* brokin by hand. If oonsidereble fare* is *cta*l slop* must be reduced beto* ™*
water McfiiQf from mt ltd** of !h* necwsary to break a suopl*, tb* soil has paximon allowable slope, and ahaOlwater Mepiog from mt ltd** of !h* necewary to break a wmpie. tb* soil has maxifflnm allowable slope, and ab«ll»taT
txcavation. or th* location of ta*l*r*l of th* st-nificant cobetiw nuttdal cootsnt Tb* that »ch reduction ia *cnieved. Surejarg*
water table, soil caa b* daaaifiad u a unfi«*tir*d lotos from adjacent structures ab*U be

(Til] Obscrn th* art* ad}*ceat m th* "coajtivt nutcnal aad tb* Tmrnnfin*d evaluated h) aemrrienf* with 11SZA
excavation and ta* area wifcm th* ceoprtsarM strength afaoald b* deienaia«d. H) Configuration*. Configurations
exav.tioaforioureesofvibrstioatastmay (C3If*a*jnpl«br*«kaea*ilybyhaad>Uis sJcping and beaching systems ihajl
zJcct th* stability of to* txcavaooe fac*. *itn*r a fbtuivd e&Uaire material cr • Kcordaace with Figun B-L
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TABLE B-l
M A X I M U M A L L O W A B L E SLOPES

SOIL OR ROCK TYPE '

STABLE.ROCK
TYPE A [2]
TYPE B '
TYPE C •

MAXIMUM ALLOWABLE SLOPES (H:Vĵ
FOR EXCAVATIONS LESS THAN 20 FEET

VERTICAL (90=}
3/4 : 1 (53f)
1:1 (45'-)
14: 1 (34 )

V

NOTES:

1. Numbers showvn in parentheses next to maximum allowable slopes are angles expressed In
degress from the horizontal. Angles have been rounded off.

2. A short-term maximum allowable slope of 1/2H:IV (63*) is allowed in
excavations in Type A soi-1 that are 12 feet (3.67 a) or less in depth.
Short-term maximum allowable slopes for excavations greater than 12
feet (3.67 m) in depth shall be 3/4H:lV (53').

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered
professional engineer. * " " ~ - - - - - -

Slop* f!ftffifi]mr» **""%'

(All slopes stated below are in the horizontal to vertical ratio)
5-U Excavations mad* in Type A *oiL

I. All itmple slope excavation 20 feet or leas in depth ahaB have a m«*tH»wp allowable slope

Simple Slop*—General
Exception: Simple slope excavations which are open 24 hour* or last (sbon term) and which are 12 feet or less in depth shall have a

maximum allowable slop* of tfcl.
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Simple Slope — Short Term

Simple Bench

20' Max,

' Max.

A

3. AH benched excavations 20 feet or less ia depth shall have t Tn«Tri™nm allowable slope of % to 1 and m»-girn"Tn bench dimensions
fellow

Multiple Beach
3, All excsntiacs I feet or less in depth which hire unsupported vertically sided lower portions shall hsve a mayimum vertical side of

3H feet. -
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Unsupported Vertically Sided Lower Portion—Maximum 8 Feet in Depth
All excavations more than 8 feet but not more than 12 feet In depth which uneupported vertically sided lower portions shall nave a

allowable slope of 13 and a maximum vertical aids of SVt feet

ax.

Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Depth
All excavations 20 feet or less in depth which have vertically sided lower portions that are supported or shielded shall have a ma-rimnm

allowable slope of VaL The support or shield system mxxat extend at Itast ia inches above the top of the vertical aid*.

Support or shyeld srsten

local height of vertical side

Suportad or Shielded Vertically Sided Lower Portion
4. All other simple slop*, compound slop*, and vertically aided tower portion excavations shall be in armrriannf with tht otne, options

permitted under 11828.6530)).
B-L2 Excavationa Mad* m Type B Soil

1. All simple slope excavations 20 feet or less in depth shall bavt a maximmn tUowablt slop* of 1.1.
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Simple Slope
2. AH bescfasd excavations 20 feet or less in depth shall have a Tn»»3>nm» allowable liope of 13 and ™"4*nnm bench dimensions

fcHowx

This bench allowed in cohesive soil only

Bench

This bench ->llrtw-«d in" cohesive soil only

:0' Max. * - s

i' Max.
1

Multiple Bench
3. All txcavatiocs 20 fwt or lass in depth which havt vertically sided lower portions chall ht shielded or supported to a blight •' least 18

4D0YC the top of the vertical side. All inch excavations absB have a *"•***""* allowable slope of 13.

AR30756S Attach»cnt G-l
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suinart or shield svstes

Total heirht of vertical side

; Vertically Sided Lower Portion
4. AH other sloped excavations shall be in accordanc* with the other options permitted in I i925-SS2tb)»

B-U Excavations Made in Type C Soil
l. AH simple slope excavation* 20 feet or leu in depth shall hav* a maximum allowable slope

Simple Slope
2. All excavation* 20 feet or less in depth which have vertically sided lower portions shall be shielded or supported to a height at least 18

inches above the top of the vertical aide. All such excavations shall have a maxnnmn allowable slope of ittd.

"""Support or shield system.

18" Mia.
Total neighs °£ vertir«l side

- - Vertical Sided Lowat -Portion
3. AL other sloped excavations ahaH be in accordanc* with tbe other option* permitted in | lS2B.8SZ(b).

B-l* Excavation* Mad* In Layered Soils
1. All excavation* 20 feet or less in depth made In layered soUa ihaH bavt a maximum allowable slop* for tach layer as tat forth below.

AR 3 07569 Attachment G-l
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S OV£R A

c OVER a
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A OV£R 3

A OVER C

B OVER C

2. All other sloped excavations shall be in accordance with the other option* permitted m 1182&B32(b).

Appendix C to Subpart P feet (8.1 m] in depth, ThU appendix mast b* systems must be designed in accordance with
T- L. p L • t UM^ wo*n design of timber shorini th* requirements set forth m i 192LB52(b)
Timber Shoring for Trenches protecnv* systems la to be performed m tad I ia2&632f c).

accordance with i iaa*52tcUl).Otb*r p,, srf classification. IB order to us* tht
timtj-r̂ onas; conftooo« ô  i|y*̂^ â U prewitrf m this append!*, th. «>il typ

, .. j of support soch as hydraulic and pneumatic
U pnmded aa a method of protection from .ystainsTend other pnrtecav. eyitems sach
cave-iiia m trenches that do not exceed 20 „ ,1̂^ b«cbini tbieldine, and freeiinj
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method set forih in ic?i-r.d:x A as csed here meena the ers* ivr.h:n i Space -X6 upnjr'nts at f;\ e :«:
01 sub=*rt P cf lha ?»:-t. . h;nr,rjr.tal distance froin :he -CM ?: ±c hnr-cr.trlly,
(c) i rsscxzxirti cf:nfonr.a;iox. , trencn eaual to :J:e dep:r. of th* rsr.i=- •••--.-̂ .̂  - — . _,

IfifnrffliSJn -j pressed LT se* era! f-r̂ s >i £3) When vertical loedi aipcss^ en cruas .-i.-rerypfivrw =•.'
fallows; ' ' braces exceed a 240-pouns gravity icid Space SxO crossbraces .: I- ->e
(I! Iciom?:ion is presented in tabuiir fcrm distributed on < .one-foot seĉ ;n o; :it center honzonully *nd four I'MI \ rrucait

In TibJea C-l.l. C-L2. and C-1J. and Tables of the croisbracc. Space 10x10 wales at fcur J«:
C-2.1, C-2̂  and C-£3 foUcwsa perasrâ i (q When sucharge loads cr* prts *ai from Spaces 3xa uprights it lit fee:
(p) of die appendix. Each uble presezu lie equipment weighing in excess cf laao horizontally.
Tmr.mim sse* cf timber sisniben to me in - pcutos. •" (2) Example 2.
a shonng lyjtra. and etch table coctaics pj) when only the lower portion of a A trench dug in Type B scU in 13 feet deep
dat» flely for the particular scE! type ia which trench is shored and the mnauiini p=nion of and Eve feet wide. From Tibls C--..2 thre-
tha excavation or portion of th* txexvxtan ia the trench is sloped or benched an:? f i: The acccataole •rransemsr.:* si =c.T.Den are
made. The data art arranged taai.ow it sloped portion is sbped at an angle i«s steep lined.
u*er -JM flexibility ta select area; amnsa th™ three horiroctal to one Tvreeth cr the
leveral acceptable confifurationi of members memben are eeiectsd from the tab:e» Tor uw Atrssgement ~1
b«*d on vary-J-JI *• heniootai spacng of at, â j, „&& ia determined frco the top Space 0x8 crcssbracss at six fret
the crossbraaa*. SUble rock Is Kempt res Of tb» overall tench, and not from the toe of horizontally and five feet vsrsczily.
shonng retjairemeaa and thanfor*. so data $•• sloped portiofl. Space BxB w*le« at five f-ei venieally.
are prtscnted for Uui condition. [.) Usa-o/Tabi*. Tat members of the Space 2x8 upri;hn at two feet
(23 InfermttioB omscsimnf the basis of the ^̂  ^̂  ^ „, ro bt Mltctc!i ̂^ hô uUy.

tabular data and tna limitations 01 tsa cata is thi« information art th* cross braces, th*
pretested la paragraph [dj of this appezdJc. uprights, and the wale*, where wales are Airuagepent ̂2
and on the tabies themseivts, required. Mmimum size* of members ar* Space 6xi crosshraces at e:?r« feet
ttj Information explaintag the use of thi t̂cifitd for us* in diStrent rcp«i of soil horiiontally and Eve feet rtnicaily.

taoulcr caU j prwectcd in ptrajrapi [e) of rctn „, ̂  UoiM rf iajm-aaiion. two for Space 10X10 wales at five ieet vertically.
Uiia apptiioix. each soil type. To* *oU tj*pt must £rst be Space 2X8 upright* at two f*"11
W information ffinstrating th* us* of the determined in accordanc* with iae sail horizontaliv.

tabular cata is presented in partgrapi (0 of classification system described in appendix
this appendix. A ta jabpajt p "Of ptrt 1825. Using tht Afrentetnent s&
(̂ Mtô attanotetâ ritrardĥ  appropriate tabl*. th* seltcticn of th* siz* Space 8x8 cossbrace* at :0 feet

Tab!** C-L1 L̂ ougn C-SJ and Tabies C-tl ^̂  jpacfcg of ffi8 member* is then =ade, horizontaHy and five feet iiritaily.
throujai C--3 art presented In partgrapn tg] ĵ  ŝ ection is ba**d on the depth isd Space 10X12 wales at five feet vertically.
(Sr̂ n̂;-.-.-*.--- *̂  w-_ _™ r*1* °* *e ***& ***** ** ffleaben •« to Space 2x8 uprights at two feet vertically.

A trench dug in Type C toil a 1Z feet deep
spacing of th* crasabrsces. T*»t«™-« where a md five feet wide.
cfaoiet of horizontal spacing of cmsbracing pram Table C-14 h»o acceptable.
is available, the barizontfl spacing of th* arrangements of member* can be uf

_ __. .,_., , „. __. , _, , crotsbrace* must b* chosen by tbe -jser
CoBstmMfâ SataaĤ sndSapat before tb. so* of any member can fc* Aamgeaent^
AT ~fvfl̂ *t*»* tinH ?v̂ *t***-iHmr n Tn *i«4443*iA«* * ' ^ . * . _ ^ « . . t . i t _ . . *datenruntd. When th* soil tj-pe. the width Spec* 8X8 crcssbracea at six feet

and depth of the trench, and the horizontal horizontally and five feet vertically.
•pacing of the croasbrsces are kxuwm. tht Space 10X12 wait* at five feet vertically.
size and vertical apacing of tht CDssbrace*. Position 2x0 uprights a* closely together
th* *izt and vertical epacmf of tht wslea. u potsibla.
end the size end horizontal spacing cf the if wmter nujt be retained SM special
uprights can be read from it appropriate • tongat and groove upright* tc form tight

dimen̂ na of fee timber. Empiojrar. wanting U(f) Example, to Wustnte tht O* cf Tables lheetil*
touttnomtoaisirtinorinB;art direettito C-ll throvsh C-13. '•• '-Arrangement =2

(l)£comp/e L Space 8X10 croubrace* at eight feet
A trench dug in Type A *oil i* 13 feet deep horizontally and five feet verUcaUy.

and fin Ieet wid*. Space 12x12 wale* at five f«t vertically.
Fron Tab'* C-l.l. for accepiabJe Position 2X8 uprights in a clo*e *h*eting

anansementa of timber can bt used. configuration »«!*•« water pressure mu*t be
inSdad'SILlimb̂ 'slIorini'.̂ ^ Arrangement *1 reaistad. Tight sheeting must b* used where
apply to evtry ritnation that may be Space 4X4 crotsbrace. at six feet W??i£S2 7̂
txpencnced in thefitld. Th*»* data wtre horizontally and four feet vertically. A .SS*Sa« in T™ C «••; i. m f«t,ceve tioed ta am>?v ta th» riferatf oni that an v-..i.. .± _.. —,,i_j ' A trenca dug in Type C SKI is ZD ieetctvelcptd to apply ta the sitaatioas 'iat an iv«l*s art not required.
most oonmonly experienced in carrtnt SpacVsx^ unriSŜ six feel horizontally.
amdtfcty practiaLŜ ing rysteou far u» in Tti!Ŝ SK̂ St̂ ^ ,situations tkat are not cowed fay the data in »Smŝ  conin.oni> canea p M ft-t ̂  ̂ ^ u detenoorf M1I., Tabl* C-
Uiia appendix most b* dtsifnad as ip*cifi*d UJ. Only on* errangemen: af members i*
la 1 192S£32fcJ. Amrigeawnf «2 provided.

(If) Whta any of th* following conditions Spec* 4x8 cro*sbrac«a at eight fett Spec* 8X 10 croasbrac** a: six feet .
are present, the members specified in the horizontally and four feet vertical ' horitonUlly and Five fe«t vtrtctUy.
tablet are act conaidwed adequat*. Bthtr an Spec* 8x8 wales at four fuet vertically. SP1" 12X12 waits at five feet vertictfly.
tJlerojite timber shoring systtm mutt b* Space 2X 6 nprightt at four feet Ut* 3X8 tight sheeting.
de«isr*dor*noth*rtyp*efprot*ctivtjjTte3n - borizontaliy. __ U« of Tables C-2.1 throoihC-ra would
designed in accordxac« with { 18S&8SZ. ___ Follow th* sam* procedure*.
(A) When load* impo**d by souctnrt* or AfTaagea»at *3 j,) fjotttfcr all TaWet

by stored material adjacent to the trench Space 6X8 erosibnces *t 10 feet "L hfembtr sizes at tpacinex ô i
weigh in cxceu of the load impowti by a borizontaBy and four feet vertically. indicated ere to be determined u
two-foot soil surchargt. The ttna "adjacent" Space axio wales at fear feet verteaay. 1 152LG52tc). "Desisn of Protectiv

AR307572
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i, When conditions are saturated or 3. AH spacing indicated U measured center shall not exceed 42 inches. Mudsills are
submerged u*e TighLSbeetiBg. Tight Sheeting to center. " wtiet' that are installed at the toe of the
refers u the use of specially-edged timber 4. Wales to be installed with greater trench side.
planks (e.s, tcngue and groove) at least three dimension horizontal a. Trench jacks may be used In lieu of =r :n
irrh*. ihipfc «Zl*hMitnflinc. or similar " " 5. If the vertical duUnce from the center af combination with timber croi*braces, .
S?" ^ 2!! l£! .SSSSrita ** tow..* cro*,br.ce to the bottom of the ?- Placement d embraces. When th*construction that when ê v̂ orpUced m ^^ ^^^ ^ ̂  OT(̂ hmif ̂  vertical sp.ong of crossbrace, >s four fee:. .
position provide a ngnrwaJlto resist tne uorighl* shall be firmly'embedded or a P*«« »e top cro««brace no more than two
lateral pressure of water and to preventtfae auâ H *hall be wed. Where uprights are feet ô 0* the top of the trench. When the
IOM of backfill material Qose Sheeting refers eabedded. the vertieal distance from the. vertical spacing of cro**brtces is five feet.
to the placement of planks aide-byiide center of th* lowest cro**brace to the bottom Pttce toe top croubrace no more than ZJ f«i
allowing at little space as poaiible between of the-trench afaall not exceed 36 inches. below the top of the trench.
them. - ,When mudsills are used, the vertical distance MUJHO. coot 4Sto-a-u

AR307573 Attachment G-l
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Appendix D lo Subpsrt P experienced in c-jrrest rtnrh:nf practice. Table D-l.i Find ver:::=i jhoirs and I inct
.. . Sbcrir-j system fcruie in situations that are diameter cylinder i'.virh jzecial oversleeve:

A.uz::::zzi Hynravxz Szŝ ffor xoi covered by t:.e_iiata ̂ . i.s appendix m«l as dc.isnaied by tcoir.ae =1) £paced_5.5 fc
i rtr.c.,GS be otnervn«e oeiignevi as ipeciHetl tn j.e. hunionta'ly inJ 4 leei o.c. v
(alSeooe This araeadix -c=-iiiu 3 UCflJlSZfcJ. plywood (per fooir.Jte :#;;rj to tl
J££S£ ™ĉ t̂ sSd«»in«ni til) When any cf the w.l-iw.a, condition, ^^ be ulco besind ttr sho J
hytinuHc =honng is provided « a method of "" P™*"1- ** ««/«- V̂ J-11" « »« Figures 2 & 3 for typical
protection ajamlt cave-ins in trwcfces that Tllb!ca »«,aot «"«*« «* ̂ TJL f (4J EKafflP:f 4: A Mneh is du* m P«viou
do not exceed Id ft*t (5.1ml *3 depth, This c?1*: " *itemctlve »'«=»*"= hydraulic disturbed Type B soil. wiLH characteristics
«pp«d£̂ St b, > u«d "Si; [datî of fce "̂S *̂tem °f Other PI* °f !»*«** . . • Typ* C soil and will r̂ uire sheeting. IV.
akaimim hydraulic prote=rt r/si*m cannot JESS** dM1S=st; In »=°rdance with ^̂  u 18 feet deep and 12 fwt wjde 8 fo
b« performed in accardaact vrli * iTviAnT-i ̂̂ i,.,! 'n»J-. s __ «»t «. ,— ,« hontontsl ipacir; between cylinders is
iliâ clUJ. britL̂ eTTlŴ Ŝ rî C ' °'«i«d -'or workspace. From Table tM
Eb] Sotf Clau&catioa. In crder to uia dau ŜSI.̂!? ! ™ Sf»ES «f vS , «̂ «. rmd horizontal wale with a tectjon moduli;

presented m tbi> appendix ±i loil type or- Jrt̂ wl.!̂  SJdS of I4̂ > spaced at 4 feet o.c venicallv and 3
u present from ^ dUffleler ?IindBr !P«ed «l 9first be datenninad uiiat tha soil - Ĵ ^̂ JSŜ mv̂ aaf̂ M maximum ac. horizontally. 3 x 12 limber

claESification method «t ferft in appendix A Sag M̂tini is.required at close spacing
of P*" }«"• . (Q When only the lower portion or i verticaUy. (Ses Ftjure 4 fcr typic.1

ffl««b«r" «• "ltcted *" to' l-btat for use for worldnf tpaca. From Table D-W: Tmd
«* • ̂^ whidl b d«»™in«i from tht top horizontal wale with a section modulus of:
ef thToveall trench, and dot from th. toê f «id 2 inch dianeter cj-lbders spaced at BJ

- <** Cad horizontal w,

stem
to*l ar, to bt «l«t«! urinjj ibtettoo hohzonuUy. folh wai« are spaced 4 fe.1 c

shores in Trpts A and B jci Ta-le* D-U "• &e ̂ "̂̂  qtodeM. and either th* vertically. 3 X12 timoer sheeting is requirec1
and DL4 are for hcnicatai waltr si-stems in "rtial shores or tha honzccial waJes. When at dost spacn? vtracaliy. (See riaure 4 to
Types S and C solL • w«l«r «ys»«n ia used tht rerbcal Umber typical installation.)
'(2! MormaUon conc«mir.j the basis of th* «Jtetiag to btusad is also selected from (g) Footnotes. or.*s*-trul note*, for Tab.

tabular data and the UmitaUos* of th* data is **»•« *«"«»• T*« Tablts D-U and D-1J for O-j.j, £>-iJi ̂J-IJ: ono fl-j.*
presented In parafrtph fdl of this appendix. wtical shores art used in Typt A and B soils (ij For applications other than those list*
(3) Information explalnicj tha us* of th* that do not rtonire sheetine, 7>-p* B soils that in tht tables, reftr ta I Itttft m" '"'-

tabolar d&u U prastnttd la paragraph (f ) of mjy rctjuirt shcttiaf. and Typ* C soil* that of manufacturer* tabulated dat
this appendix. always require sheetieg tre found in the depths in cxcen of 20 feet refer
(4) Information illtistrati=| mt us* of th* horizontal wait T«bl«* D-14 and D-1.4. Tit { ion Kî c}(2) and { i!2U52(c). .

tabular data is presented in parajraph (fj of "o2 tn* mnlt Ssn °* c«eraun«d in • jjj 2 Inch diameter cs-iinden. at this widt
this uppeodlx. accordance with th* soil classification ,h,|i .̂v, itructural sted tub*
(3) Mlsctllantous ootaticcis (footaotes) system described ta appendix A to subpart P (34X13x01875) oversleeves, or structural

regarding Table IM.1 throufh D-l.4 an of P«t W28. Using the appropriat* tablt. the orersieeve* of manufacturer's specification
presented in parapxph (f } of this appendix. stUction of tht size and spatanj of the- txtancUnf th* full. collaps«d l«n|th.
IB) Flsum. illustrmtini vTpical mstallations mambtrs U mana. Th* s«iection U based on (3) Hydraulic cylinders capacities. (1) Z ia

of hydraulic shorir.s, art indctitd hist prior to th* depth and width of th* trench where the cylinders shall b* a minimum 2-inch inside
the Tables, The aiimratinns pajt is entitled members art to b* installed. In the** tabla* diasneler with a saf* working capacity of nt
-Aluminum Hydraulic Shsrizj: Typical - th* wtical spaonx is held constant at four luj ̂ ^ Igi000 pound, ixj»j compressive
InstaOatioas.? [xt on ctnttr.Tht tables show the maximum ^ ,t mmximum extension. Maximum
(d) Saii* OKdIin:;tstio.-x cftht data. horixcmtal spaemg of cylinders aUowtd for exwnsion ia to include mil range of cylinder
(1} Vertical ihcre rails acd fceriiontal «ach aizt of wait a tbe waier system tables. extesuaa* as recocmeaded by product

wales are most that meet it Sesaem ' and in the vwtical chore tables. Ae hydraulic manufacturer
Moajhtt requiremenu is the O-I Table*. cylinder faoriionUl spaeag is the sam* as th* ..„ ^̂  l̂inder, shall be a minimum 3-
Aluminum material is awi-Te or material of vê cal thore spacms. fach inside diameter uli , «fe wcrk
equivalent strtnph and propernes. (J Stomp/* to /Aaec» the £>« ofth. rf { ^ XJOX ^ ^

I2J Hydraulic cyhnd.™ specmcabona. (ij 2- Tcbî  • com̂ rssiv* load at maximum extension.
inch cylimitri ibaH b* a TTIT — rmm 2-inch (1 Exampl* 1:
iraid.cuam.terwithamir̂ mMf.wtjrkin, ' A trench dug in Type A soil is 8 fe*t detp
c-paoty of no less than 1UOO pounds axial and 3 f*«t wide. From Table D-l.l: rind -
compreurve load at m̂ ritm̂  txiension. vertical ahores and 2 inca diameter cylinders prt«ua manuiaciorer.
Maximum txtacsion is to lachide full rang* of spaced a f*et on center LOX.) horizontally and W ™ *pu&S laoicaiid is measured
cylinder cxtansiccs u recommended by 4 f**t on c«nt*r (ox.) vtrocaUy. (Set Figures aSf̂ ZSŜ if̂ . ̂n« A*n h.v. a
product maaufaturtr. 1 * 3 for typical inittUations.) (« Vtrti"ificnrirf* 7̂?I!1*

flij S-iach cylinders shail ba a minimum 3- (2) Example t minimum section oodaius of 0.40 toch.
incfa inside diameter with a 'safe working A trench i. dug in Typt 9 soU that docs not W When vertical shores are used, thtre
capacity of net les* than 3aoOO pcuads axial rtquirt sheeting. 13 feet deep and 5 feet wid*. =«»» " « mmunum of three shores spaced
camprwiive load at extassitti as From Table D-li Find \-enical ahoru and 2 equally, horismtally. m a jroup.
reccmm*ad*d by product manufacturtr. inch diameter cylinders spaced BLS feet ox. O Prywood shall b* L125 n. «"«

(3J Limitation of application, horizontally and « f««t ax. vtrticaTly. (S*t softwood or O7S inch. Uaek. 14 ply. arctic
(i) It U not intended that the aluminum Figures 1 1 3 for typical installations.) white birch [Finland form). Pleas* not* thai

hydraulic ipecffication apply to erwy (3J A trench is dug In Typt B soil that does plywood Is not intended as a structural
situation that may be expeneBced in th* not rtcpur* sheeting, but does experience memb«r. but only for prevention -
Held. These data were developed to apply to som* minor raveling of the trench face. The ravelir̂  (sloughing of the trench
the situittan* that are most caô only trench is 10 feet deep and 9 feet wide. From between shores.
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(8) See appendix C for timber
specifications." " " - "-" "~ " . " ~v~"~ ~. ..."
(9] Wales are calculated for simple span

conditions.' " " " " :_...."""",. . . . " . . . . . " "
[10] See appendix D. item [d). for basis and

limitations of the data. • . _. . ......
BILUNQ CODE 4S16-N-U

A R 3 0 7 5 8 I Attachment G-l



;53a2 Federal Register / VoL 54. No. 209 / Tuesday. October 31+ 19S9 / Rules and Regulations

ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

RGURE NO. 1 . - FIGURE NO. 2

KOJtlZOXTAL S?ACI*C

VCirtCAL KAIL

VERTICAL KAIL
STDHAUUC CYLlWIt

ewnww-Twooco
KOKIZOKTAt.

4> MAX

0,-Mocwn t RGUHEN0.4
. ^̂ .̂ —̂—— . , «»««t

SHEETIMC

VEXTICAL tAIL

HTDtAULIC
CTL1KOEK

MAX.-

W-Z* KAX.

KTDKAULIC
CTtlMDCK

VEtTICAL
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Appendix E to Subpart P—Alternatives to Timber Shoring

Figure U. Aluiainix: Hydraulic Shoring
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Figure 2. Pneumatic/hydraulic Shoring
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Appendix F to Subpart P—SfiecUon of Protective Systems
The following figures ire a graphic summary of the requirements contained in subpart P for excavations ro fe-t or less m ess:."..

Protective systems for use in excavations more than 20 feet in depth m̂ it be designed by a registered profeasicr.ii enpne-r in accorcancs
with 11926̂ 32 (bl and Icj. .. . -•-•-- •-—— :--_— - . . ..-—;—

Is the excavation no**e
than 5 feet in depth?

Is there potential
for cave-in?

NO Is the excavation .
entirely in stable rock?

NO Excavation may be
made with
vertical sides.

YES

vpc Excavation must be MO.
sloped, shored, or
shielded.

Slooins Shoring or shielding
selected. . selected.

Co to Figure 2 Co to Figure 3

Fl^VRE 1 - PRELIMINARY DECISIONS

BJUJKQ COO* 4510-M-M

, .̂  rt Attachment G-l
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3- Trench Jacks (Screw Jacks)

S-jfi

Figure i. Trench Shields
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Sloping selected as the
nethod c: protection

Will soil classification
be made in accordance
with 51925.652 (b)?

YES NO

Excavation isust comply with
one of the following three
options:

Ootion I:
51926. 652 Cb)C2) which
requires Appendices A
and B to be followed

• Option 2:
51926.652 Cb)C3) which
requires other tabulated
data <see definition) to
be followed.

Option 3:
31926. 652 (b)U> which
requires the excavation
to be designed by «
registered professional
engineer.

Excavations must comply
withS1926.652 CbXl) which
requires a slope of 1^H:1V
(34C). .

FIGTTRE 2 - S1.0PINC OPTIONS.

. .

Attachment G-l
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,-

„

Shoring or shielding selected
as the method of protection. '

Soil classification is required
when shoring or shielding is
used. The excavation must comply
with one of the following four
options :

Option 1
51926.652 (cXl) which requires
Appendices A and C to be followed
(e.g. timber shoring).

Option 2
$1926.652 (c)(2) which requires
manufacturers data to be followed
Ce.g. hydraulic shoring, trench
jacks, air shores, shields).

Option 3
51926.652 (eX3) which requires
tabulated data .(see definition)
to be followed (e.g. any system
as per the tabulated data).

Option 4
J1926.652 (c)(4) which requires
the excavation to be designed
by a registered professional
engineer le.g, any designed
system) .

FIGURE 3 - SHORIKC AND SHIELDING OPTIONS

[FR Doc. 88-25217 Filed 10-30-89; 8:45 am]
WJJMQCOOe 4SU-2C-C

R3Q759





3*?

•*^ n
fti 0)

AR307592



Confined Space

Appendix H; Confined Space Entry Procedures
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i

Appendix H: Confined Space Entry Procedures

1.0 Policy

Confined spaces are any excavation, trench, manhole(s), vessel, or other enclosed_space where there may be a potential for dangerous
air concentrations (defined in 2.2I1.1 below), Llimited egress, or engulfinent. Barr has established confined space entry procedures that '
comply with Minnesota OSHA Regulation 5205 - Confined Spaces. These regulations require Barr to establish training programs and
procedures for issuing permits for employees who must work in confined spaces.

All Barr employees are required to follow the Barr Confined Space Entry Program. Entry to confined spaces generally requires
permitting, air monitoring, and ventilating. The Barr Confined Space Entry Permit Form must be completed prior to any confined
space, entry and followed during the confined space entry. . '

2.0 Definition of Confined Space

2.1 Minnesota Occupational Safety and Health Standard 5205-Confined Spaces mandates minimum requirements for confined
space entry. The following definitions have been excerpted from this standard.

2.1.1 Confined Space Entry is any; action resulting in any part .of a person's face'breaking the plane of any opening of the confined space,
and includes any work activities inside the confined space. '

2.2 Confined spaces are defined as a special configuration that could result in any of the following:

2.2.1 Atmospheric Condition - a condition in which a dangerous air contamination, oxygen deficiency, or oxygen enrichment may exist or

develop; where . - - .

2.2.1.1 Dangerous Air contamination is defined as: .

a) an atmosphere containing gas or vapor at a concentration greater than 10 percent of its lower explosive limit (LEL),
b) An atmosphere containing particulates at a concentration greater than 10 percent of trie minimum explosive concentration.
c) An atmosphere containing a toxic, corrosive, or aspHyxiant substance in excess of the OSHA permissible exposure limit (PEL), or short-

term exposure limit (STEL). . . . .
d) An atmosphere containing a toxic, corrosive, or asphyxiant substance in excess of Immediately Dangerous to Life or Health (IDLH) level.

2.2.1.2 Oxygen Deficiency is defined as an atmosphere containing less than 19.5 percent oxygen .by. volume.

2.2.13 'Oxygen Enrichment is defined as an atmosphere containing greater than 23 percent oxygen by volume.

2.2.2 Entry/Exit Access - a conditioh7where the emergency removal of a suddenly disabled person is difficult due to the location or size of the

access opening. - " - ' - " ' •

0001002X25117- 1/LAH . ..._ H-l" Revised: January, 1996
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2.2.3 Engulfmtnt Condition • a conditioo where the risk of engulfment exists or could develop.

3.0 Atmospheric Conditions

Example s of conditions potentially leading to Dangerous Air contamination or Oxygen Deficiency/Enrichment:

• Organic decay depleting oxygen and generating methane (combustible and asphyxiant); and hydrogen sulfide (combustible and
toxic); . -.

* Rust formation consuming oxygen; or

• Other known, suspected, or unidentified chemical reactions specific to the confined space.

4.0 Confined Space Classification

There are three classes of confined space - Class I, Class H, and Class III. Each of these types are described below and summarized in

TABLE H-l; EXAMPLES OF CONFINED SPACE CLASSIFICATIONS. These confined spaces have been classified according to the
classification scheme described in the Minnesota Confined Spaces Standard. These examples are for illustration purposes only and are
not intended to be inclusive of all orcumstances where a confined space entry permit may be required.

4.1 Clxss I Confined Space; An atmosphere with a dangerous air contamination, oxygen deficiency or oxygen enrichment is unlikely

to develop and where no risk eogul&nent exists, and where atmosphere cannot develop a dangerous air contaminant or oxygen
enrichment. An annual or daily permit is required prior to entry.

a) Examples of Class I Confined Space:

• Gauging Station
• Storm Sewer Dry Well
• Storm Sewer {under construction)

" Sanitary Sewer (under construction)
• Storm S«w«r

" Metering Station Sanitary Sewer
" Storm Sewer Wet Well
• Sanitary Sewer Dry Well
- Storm Se««r (op*rabl»>
• New Vessels

4.2 Class 11 Confined Space: An atmosphere free of dangerous air contamination, oxygen deficiency, or oxygen enrichment baa been

verified. A daily confined space entry permit is required prior to entry.

a) Examples of Class II Confined Space:

* Sanitary Sewer
• M*ienn,g Station Sanitary Sewer
• Storm Sewer Wet Well
• Storm Sewer (operable)
• Sanitary Sewer Wet Well

OQQ1002\25n7-VlAH . H-2 ' ' '-. Revised: January. 1996
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Confined Space

• Sanitary Sewer Dry Well _

* Sanitary Sewer (operable)
• Trenches <4 feet, deep in soil containing or suspected to contain hazardous substances
• Trenches >4 feet deep in soil containing or suspected to contain hazardous substances
• Used Vessels --Cleaned/Purged

4.3 Class III Confined Space: An atmosphere free of dangerous air contamination cannot be verified. A daily confined space permit

is required prior to entry. . .

a) Examples of Class III Confined Space: . ~ .
• Sanitary Sewer " " " " " " ----- ----- --- - —-

• Sanitary Sewer Wet Well
• Sanitary Sewer (operable)
• Trenches|<4 feet deep in soil containing or susp'ected to contain hazardous substances
'• Trenches >4 ,feet deep in soil containing or suspected to contain hazardous substances
• Vessels - Unknown Contents

0001002\25117-1/LAH ' - ' H-3. . _.- - . : , ' Revised: January, 1996
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Table H-1
Examples of Confined Space Classifications

Possible Classification
I II III

Manholes
Gauging Station
Storm Sewer

Sanitary Sewer
Metering Station Sanitary Sewer

X
X

X

X

X

X

Uft Station
Storm Sewer Dry Well
Storm Sewer Wet Well
Sanitary Sewer Dry Well
Sanitary Sewer Wet Well

X

X

x
X
X
X X'

Drainage/Waste Pipes
Storm Sewer {under construction)
Storm Sewer (operable)
Sanitary Sewer (under construction)
Sanitary Sewer (operable)

X

X
X

X

X X

Excavations/Trenches in Soil Containing or Suspected to Contain Hazardous
Substances
Trenches <4 feet deep

Trenches >4 feet deep
X

X

X

X

Vessels
New Vessels
Used Vessel-Cteaned/Purged
Vessel-unknown contents

X

X

X

5.0 Requirements for Confined Space Entry

Entry lo a confined space requires permitting, air monitoring, and ventilating. In general, Barr's specific requirements for each class of

confined apac* follows. . _ . . . . . . < . . ^~

S.1 Class I: Requires mechanical ventilation or natural ventilation of at least six (6) air changes per hour, or preentry, continuous oxygen,

combustibles, and/or toxics monitoring; and stand-by person with visual/verbal communication ready to give assistance in event of

OOOIG02\251I7-l/LAH H-4 . Revised: January. 1996
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5.2 Class II: Requires preentry and continuous oxygen, combustibles and/or toxics monitoring; mechanical ventilation if required by

monitoring results; and stand-by person with visual/verbal communication ready to give assistance in event of emergency.

5.3 Class III: Requires preentry and continuous oxygen, combustibles and/or toxics monitoring, mechanical ventilation if required by

monitoring results, stand-by person with visual/verbal communication ready to give assistance in event of emergency and trained m
first,aid and cardiopulhionary resuscitation (CPR), respiratory protection, and safety belt/harness with attached line.

TABLE H-2 summarizes these requirements.

Table H-2
Confined Space Entry Requirements for Barr Employees

Requirements
Ventilation . _.

Monitoring

Stand-By Person
Communication . . . _ _ . .

Life Line

Respirators . _.
Permit

Mechanical Ventilation -
Prior to Entry
Ventilation - Continuous
200 CFM or 6 Air Change/Hour

Monitoring - Oj, LEL,To~xics
Prior to entry

Monitor - Oz
Prior to Entry and" Continuous

Monitoring - 0^, LEL, Toxics
Continuous . . . .
Stand-By Person
Communication"
Visual/Verbal
Safety Line Attached

Hoisting Device -
Top Opening

Respiratory Protection
Annual Permit Allowed

Class 1 .
o-

0'

R

-

R

R(Barr)
R (Barr)

.

-

Y

Class II
0

R'

R

-

R

R

R

R2

-

-

N

Class 111
0

R'

R

-

R

R

R

R

R

R

N

R:...Required
O": Optional
-: Does not apply
* Choose one or more action
': If dangerous air contamination
2: If practical
(Barr): Barr policy only. Not required in Minnesota Rule

0001002\25117-1/LAH H-5 Revised: January, 1996
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6.0 Additional Requirements of All Confined Space Entry

Additional requirements for all confined space entries are:

* Recording all air monitoring results on permit. :

« Using personal protective equipment appropriate to hazards of confined space.
* Observing all health and safety requirements for other operations in the confined space, such as proper use of electrical equipment

when working in a wet environment.

• Observing safety requirements for client's confined space entry program.
« Filing confined apace entry permit (yellow copy) in project file.

• Sending original copy (white copy) to Barr Health and Safety Manager prior to entry. Sending signed last copy (manila color) upon
completion of confined space entry to Barr Health and Safety Manager.

7.0 Entry Permit System

Barr will issue an "annual* or "daily" type of permit, depending on the situation. Barr staff shall not enter confined space without an
•ppropnat* written Confined Space Entry Permit. Permits will be issued by the Barr Health and Safety Manager, another Barr
Industrial Hygienist, or by the Project Manager (in order of preference). Permits will be completed and present during confined space
entry. Permits will be issued on the Barr Confined Space Entry Form (Attachment H-l).

7,1 Daily Permit: A daily permit must be issued for entry into any class of confined space when an annual permit does not exist. Da;

permits will be issued in triplicate: office copy, project copy, and field copy. The office copy will be kept by the person issuing the
confined space permit and routed to the Barr Health and Safety Manager. The project and field copies will be kept in the field during
confined space entry. Upon completion of the entry, the project copy will be filed and the field copy will be signed and returned to the
Barr Health and Safety Manager. Any air monitoring results above action levels should be documented and communicated to the
Project Manager and the Barr Health and Safety Manager.

7.2 Annual P«rmlt: The OSHA Confined Space Entry standard allows an "annual permit" to be issued for entry into Class I Confined

Spaces wfaer* routine entry is required. These annual permits will be issued by the Barr Health and Safety Manager only. Annual

permits will also use the triplicate form, with the Barr Health and Safety Manager retaining the office copy and the Project Manager
retaining the project copy. The 6eld copy will be present at the job site during each confined space entry.

7.3 Contents of Confined Spac* Entry Permit

The Confined Space Entry permit will identify the:

• Location of ConfinecTSpace

• Class of Confined Space
• Date of Issuance and Expiration Date , _
« Air Monitoring Equipment and Contaminants which may be encountered;
• Air Monitoring Frequency

• Ventilation Needs

00<n002\25117-l/LAH H-6 . . Revised: January,j996

AR307599



Confined Space

• Stand-fay Person Requirements
• Safety Belt/Harness and Lifeline Requirements
• Reserve Retrieval Equipment

• Respiratory Protection
* niuminatio'n" Needs - .

0001002\25117-1/LAH H-7 Revised: January, 1996
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Attachment H-1
CONFINED SPACE ENTRY PERMIT
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GENERAL. INFORMATION

——————————— — - -. , - - • - - — - - ——— - — r.s-i.i.atAutfi prized Duration of Parma Date;
location: • " • • -• - - - - - -- - .;-_-"_::_",.-, I'.:'.,- --~r~" / .,' Tli-no

CLASS OF ENTRY: Z[\ Qj) liiil

PERMTT SPACE HAZARDS: [Check all that may apply)

____ Flammable gases or vapors (greater than 10% LEU

——— .Overhead hazards .. '

Slippery walking conditions

-.-Fitrauatlnn entry

nth«-

PERSONAL PROTECTIVE EQUIPMENT
rChick a" that JDO'vl
AHard.H.at. __. ___ A Steel Toe Leather Boofs"
A Safety Glasses A Steel Toe Rubber Boois
ASideShields . A .Boot Covers ... . .....
A F.ar Pltiqs A, rMhor

A Ear Muffs , __. ._ ' . . ^.
A Cotton Coveralls. ...
A Kleengard . ... . . . . .
A -Tyvek

A Saranex Tyvek
A Gloves , •
P) APR Respirator Tvpe
O ELSA Respirator Type: '
CU SCBA Besoirator Tvpe'
EMERGENCY SERVICE
Name of Service Phone Number Method of Cbntaei

ATMOSPHERIC MONITORING EQUIPMENT
Monitor prror to entry and during entry.
Leave area if alarm sounds.

A MSA 260/360. or Microgard

A HNU/OVA/OVM A CO

A HjS Meter A Det

/A SO, Meter .. £\ Oth

OTHER EQUIPMENT
O Harness, Lifeline CD Hoist
/S Marhafirral VRntilatinn

/\ Nafnral Vnntilatinp'

Meter

ectorTube(s)

«r

A isolation Methods ILockout/Tagout. Purge, Clean):

ni«AiHjrPBT«ftrtarl
Othor

COMMUNICATION PROCEDURES (VisuaWerbal)

AUTHORIZED ENTRANTS
Name.
Name'
AUTHORIZED ATTENDENTS iSwndoy Perscni
Name.
Narno:

TESTING RECORD . initial Reading

Flammabplny<10%LEL
M <;*•«; ppm

SO, <1 rjprn
Other " ———— - J — ! —————

AUTHORIZATION BY ENTRY SUPERVISORS
PfflWHiDNAME SIGNATURE' DATE

Co.nlmiJDiis Reading

TIME

OFFICE COPY
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Attachment H-1 Cont'd
CLASS OF ENTRY

L Atmosphere With Dangerous Air Contamination, Oxygen Deficiency or
Oxygen Enrichment Is Unlikely To Develop;

II. Atmosphere Free of Dangerous Air Contamination, Oxygen Deficiency or
Oxygen Enrichment Has Been Verified.

m. Atmosphere Free of Dangerous Air Contamination, "Oxygen Deficiency or
Oxygen Enrichment Cannot Be Verified.

Requirements

Ventilation

Moaitonng

Stand- By Person

Communication

LjfeLine

Respirators

Permit

Mechanical Ventilation - Prior To Entry

Ventilation - Continuous 200 CFM or 6 Air Change/Hour

Monitoring - 02. LEL. Toxics Prior 10 Entry

Monitor - O2. Prior to Entry and Continuous

Monitoring -O2, LEL, Toxics Continuous

Stand- By .Person

Communication. Visual/Verbal

Safety Line Attached

Hoisting Device-Top Opening ' "

Respiratory Protection

Annual Permit Allowed

Class I

0"

0*

R

-

R

R{Barr)

R(BarrJ

-

-

-

Yes

Class II

0

R'

R

-

R

R

R

R2

-

-

No

Class III

0

R>

R

- -

R

R

R

R

R

R

No

R; Required ': If dangerous air contamination
O; Optional -: If practical

Does Not Apply (Barr): Barr policy only. Not required in Minnesota Rule
O"_-_ Choose one or more action
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Hearing Conservation

Appendix I: Hearing Conservation Program
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Hearing Conservation

Appendix I: Hearing Conservation Program

1.0 Policy

Barr personnel will be provided with the equipment, training, environmental and medical surveillance, and technical support to be

protected from the adverse effects of occupational exposure to noise. Barr has established a program which complies with the OSHA
standard for Occupational Noise Standard (29 CFR 1910.95).

2?0 Action Level **

Barr will implement the requirements of this"policy whenever employees are, or may reasonably be expected to be .exposed to noise
levels in excess of 85 dBA, as an 8-hour time weighted average (TWA). Work taking place on active construction sites, around heavy

equipment, or near drill rigs is assumed to have the potential for employee overexposure to noise.

3.0 Noise Exposure Control

Barr will, whenever practical, provide its employees with equipment that will not generate noise levels in excess of 85 dBA. In many
cases, however, Barr does not have control over noisy equipment or environments (e.g., client_site, other contractor activities). In such
cases, the following controls should be used:

• Whenever possible, work as far from the noise source as possible.
• Where possible, position noisy equipment behind a barrier or wall.
* Minimize the length of time of exposure to loud noise through work practices and planning.

• Use hearing protective devices. .. . .. ... .. ... . ...... .. . _.._....

4.0 Hearing Protective Devices

The use of hearing protective devices (HPD) are required wheaever Barr staff are exposed to noise levels tn excess of 85 dBA (8-hour
.TWA) which cannot be otherwise controlled.

The following HPDs or comparable brands are kept in the Barr equipment room and are available for use by employees:

• EAR Plugs™, disposable foam plugs, NRR 29
• EAR Plugs™ with cord, disposable foam plugs, NRR 29

• American Optical 2000H, helmet mounted ear muffs, NRR 21

Please note that the American Optical 2000H HPDs are available on a limited basis and may not be suitable for high ooise

environments. .-. .:... — -- . . ..._ ' .

0001002X25117-l/LAH . " !-!..._ ... Revised: January, 1996
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Hearing Conservation

Project staff should consult the Project Health and Safety Contact or other representative of the health and safety staff concerni
suitability of particular types of bearing protection. It is the responsibility of project team members to obtain from the equipment
sufficient number of HPDs for the number of Barr personnel on-site and the duration of tie project.

Barr staff working on projects requiring hearing protection will receive training in the use of these devices at the project pre-entry
safely meeting or from the equipment technician.

5.0 Medical Surveillance

Barr staff who may be exposed to noise in excess of 85 dBA (8-hour TWA) will be identified by the health and safety staff, Those
employees identified as potentially noise exposed will receive baseline and annual audiometric testing. Testing will be performed by a
qualified audiometric technician operating under the supervision of an occupational health physician. Barr staff are informed in
writing of the results of their audiometric tests by the occupational health physician.

Barr staff with diagnosed standard threshold shifts will be notified in writing of the shift. When the shift is first detected, the
employee will b* called in for subsequent testing to confirm the shift. Following confirmation of the shift, the occupational health .
physician will counsel the employee on the need for subsequent referral. The Barr health and safety staff will counsel the employee on
tb* need for hearing protection and review requirements with the affected employee.

6.0 Noisa Monitoring

ifî ^
Barr health and safety start or project team members may perform noise monitoring of representative projects and equipment to
determine the need for noise control procedures and/or protective equipment for Barr staff working on similar projects or with simil"
equipment, Barr staff will be informed of personal representative noise monitoring results.

When noise monitoring is performed at a project site, input from Barr staff on-site will be obtained. Generally, sites are small enough
that Barr staff can easily observe monitoring activity. Following collection of data, the results and monitoring protocol will be reviewed
with on-siie project personnel.

7.0 Posting of Occupational Noise Exposure Standard

A copy of the Occupational Noise Exposure Standard (29 CFR 1910,95) will be included in the PHASP or posted by a project team
member at any site where Barr staff may be exposed to noise levels in excess of 85 dBA (8-hour TWA).

OOQ1002\25117-l/LArI 1-2 . Revised: January, 1996
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Water and Ice Safety

Appendix J: Water and Ice Safety Program

Table of Contents
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Appendix J: Water and Ice Safety Program

1.0 Policy

The nature of Barr's work requires that, from 'time-to-time, Barr employees witThave to work in and near lakes, streams, and wetlands.
Work.during winter months may also require'that employees work on frozen water bodies. It is the policy of the company to provide

• for the safety of its" employees who must work in such conditions through training, reference materials, careful project planning
providing proper equipment, and empowering its employees to make personal decisions regarding the.safety of any specific work site.
No Barr employee is expected to place him/herself or anotber.persou in an unsafe situation or a situation where they are unsure as to

their safety regardless of the perceived importance of the work., Employees are expected to withdraw from any unsafe or uncertain
circumstances and.to contact the Project Manager, Principal in Charge, and/or the Company Health and Safety Manager to request
assistance before proceeding further with tbe work.

2.0 Work Near or Over Deep Water

Barr staff working on dams, bridges or other'structures over water, where they may be exposed to the risk of falling into the water,

shall be provided with and use U.S. Coast Guard approved Type I, I! or III personal floatation devices (PFDs). Selection of appropriate
PFD will depend on spedfic circumstances; Tf uncertain, contact Health & Safety staff. Ring buoys should be available at tbe site,
positioned no more than 100 feet from the work area. At least one life-saving boat shall be available at locations where employees are
working near or Over water in the event that rescue is needed (Appendix K, Boat Safety).

3.0 Buddy System Related to Water and Ice Safety

A "Buddy System" for purposes of water and ice safety means having another person nearby who can see you working, who is capable
of and equipped to help you, and who has agreed to do so in an emergency: The person need not necessarily be another Barr employee.
The need for a "Buddy" is determined by the specific site conditions and the nature of the work.. Knowledge of conditions at the
worksite is important in making such decisions.

Project managers are expected to obtain sufficient information to make decisions regarding the need for a "buddy" on a field
assignment. Such .information, might be obtained from an initial field visit to the site, from calling the client to request their input or
from sending "an experienced Barr staff member to view the site as a part of planning the work. To avoid budget problems, such

decisions ideally need to be .made in the proposal and project scoping stage of the work. Barr staff responsible for carrying out the field

"assignment should request guidance on this issue from the project manager. If, when they arrive at the site, conditions do not match

what was anticipated, and if they believe there is the need for a "buddy" to assist them, they are expected to call the project manager to
request assistance in arranging for such_help. They are not to proceed with such work until they receive proper assistance.

Use'of the "Buddy System" also "requires planning in terms of the skills and equipment needed to safely provide assistance. The
"Buddy" is not expected to place him/herself in danger to provide such assistance. Preparing a plan of action ahead of time for

addressing different potential emergency situations should enable him/her to provide such assistance safely. However, it is also
important to have a backup strategy available including knowledge of emergency telephone numbers, locations for medical assistance,

et c . _ . -..-..- - - - - . . . . . . : . . .
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4.0 Working Alone In or Near Shallow Water

When project circumstances require a Barr employee to work in or near shallow water without, a "buddy", (see Section 3.D, Buddy
Syslem Related to Water and Ice Safety), other safety procedures should be followed. First, the site conditions must be known to the
persoa performing ih* work. The initial site visit should be made in the company of a "buddy" if the employee must enter the water to
verify site conditions. Secondly, Barr staff are encouraged to prepare a work itinerary and arrange a call-in schedule with the project
manager or another Barr employee when working in these situations. If the person does not call-in within a pre-arranged window of
tune, a procedure will be implemented to find out what has happened. While this cannot likely summon help for a short-term
emergency, t h e procedure c a n bring help i n other situations. - - . ' . - .

Loud horns or alarms can. also be used to summon help in areas where they can be heard by other people. Barr has such horns
available. They are light-weight and can be attached to a belt. If a person will be working in a remote area, having a portable phone
nearby is also advisable.

Barr staff who will be working alone in or near shallow water must have completed a training course in water safety. Barr will rely on
the training, experience, and judgement of such staff members to prepare to do such work safely and to avoid situations that they
regard to be unsafe.

5.0 Work in Shallow Water

Th* primary safety concerns associated with working in shallow water (less than four feet in depth) relate to slipping or falling, and
from being carried in currents to deeper water and drowning. Barr staff are expected to anticipate the conditions they may encouii
on such worksites and bring appropriate equipment with them to work safely. If site"conditions are unknown, check with the projec
manager or principal in charge. If site information is not available, a reconnaissance visit to tbe site may be needed to properly plan

th* work. (See Section 3.0, Buddy System Related to Water and Ice Safety.)

3Ĉ ^̂

In still waters like lakes, the condition of the bottom will likely be the determining factor regarding a hazard. An uneven bottom or a
bottom with sbppery rocks or drop offs can cause falls. A soft and muddy bottom, particularly with dense weeds, can also cause falls.
Such hazards are also compounded by the need to carry equipment. With a solid bottom, waders may be appropriate. However, with a
ooft and weedy bottom, waders can be a hazard if the person falls. Weather permitting, a swimming suit or old pair of jeans along with
some inexpensive tennis shoes may be a better choice. !n colder weather, a wetsuit or drysuit may be needed. The same may apply to

uneven or slippery areas. In many cases, a life jacket may be appropriate.

Moving water adds to the potential hazards described above. Streamflow, cross-currents and undertows can make work in even
shallow water potentially dangerous. Work near culverts and storm drains can potentially be dangerous since vortex and other

rotational flows near such structures can carry a person into areas where they can become trapped due to the forces involved. Areas

downstream of dams and spillways can be particularly dangerous due tb such rotational flows and undercurrents. Barr employees are
not to work m such potentially hazardous areas without a special safety plan addressing the hazards and without prior approval by the

principal in charge responsible for the work.
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5.1 Water Velocity

For work in shallow streams in areas that are free of the above described hazards, Figure J-l is presented as a guide to staff in
deciding whether to enter a stream. As noted, this figure was obtained from a publication of the U.S. Department of Interior Bureau of
Reclamation addressing concerns related to dam breaks. A curve has also been added to tbe figure representing the often referred to
"rule of 9" (a rule of thumb indicating it is dangerous to be in water where the product of the depth times velocity'equals 9).'Note- that
this curve falls into what is called the "High Danger Zone". It should be viewed as a limit above which a person cannot reasonably
stand in a stream and not as a guide for safety in working in the stream. As indicated, the middle shaded area refers to the
"Judgement Zone". Barr staff are expected to use caution and good judgement in deciding to enter an area of a stream with depth and
velocity in this zone. 'Again, bottom, conditions and the amount of equipment to be carried will be a determining factor. Barr staff are
expected to avoid working in portions of a stream with depth and velocity in the "High Danger zone" without preparation of a plan for
safely doing so and prior discussion and approval of the PIC responsible for the work.

5.2 Personal Floatation Devices (PFDs)

U,S. .Coast Guard approved P'FDs may be required in certain cases of working in shallow water. PFD use should be addressed on a
site-specific basis with the project manager.

6.0 Work on Frozen Bodies of Water

Barr staff may periodically have to work on a frozen lake, marsh or stream. The strength or load bearing capacity of ice is quite
variable and, therefore, caution is required to prevent accidents.

The Minnesota Department of Natural Resources (MDNR) has developed information concerning safety on frozen lakes and streams.

Referencing research by the U.S. Army Cold Regions Research and Engineering Laboratory, the MDNR indicates that the following

factors each influence the strength of ice:

* ice thickness , • how ice was formed

• daily temperature • distribution of loading
«snow cover • • water chemistry
• water depth under ice • presence of decaying vegetation
• size of water body • water current
• age of ice . . . . - . . _ . . . . - . . . - .

Therefore, it is difficult to predict the strength of ice, particularly over a large area.. Ice thickness can vary, due to site-specific
conditions. Work on rivers and streams requires special attention to safety. Localized flows near bridges and otber structures, around
trees and "deadheads", and near streams or springs can cause thin ice. There is also concern related to falling through the ice in areas .

with under-ice currents. A copy of an MDNR brochure is available fromjhe Health and Safety staff which provides more detailed
informationrconcerning ice properties and recommended procedures in the event of breaking through the ice.
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The following guidelines and practices apply to Barr employees who must work on frozen water bodies:

1. Use the "Buddy System" whenever required to work on ice unless the "known" water depth is less than four feet. Also use buddy
system if working on ice over a stream with significant under ice current (1 fps or more). If working alone, follow the procedure
described in Section 4.0 above.

2. Before heading oat onto ice, check with local people who are familiar with the water body (bait shop owners, ice fishermen, the local
sheriff, police or fire department, etcj Ask about any known hazards or areas to avoid.

3. When entering onto & frozen water body, check the ice depth as you proceed, using an ice chisel or ice auger. Do not proceed if:

• the ice is less than three inches thick when walking alone on foot
- the ice is less than five inches thick when using a snowmobile

• there is standing water on the ice
• the ice is visibly cracked, thawing or breaking up

4, It is Barr's policy that staff not drive cars or trucks onto frozen water bodies.

5. If you must carry a significant amount of equipment with you, consider pulling a toboggan. If walking to the work site is not

practical, consider renting a snowmobile with an accompanying sled or toboggan. Check the ice carefully along the planned route,
and operate tbe snowmobile in accordance with all state and local laws. Snowmobile speed affects ice safety.

6. Anticipate the worst case (breaking through the ice), and bring along equipment, blankets and dry clothing to meet such
emergencies. These items should not be brought out onto the water body, but rather left in the car or truck, assuming it is
reasonably nearby in the event of an emergency.. If working on ice over water deeper than four feet, wear a Coast Guard approved
personal floatation device (PFD) under your outer clothing. The MDNR also recommends that people carry two short lengths of
sawed-off broom handle with sharpened nails on the ends, connected by a piece of nylon string. If a person falls through the ice,
the hatjdles ran be driven into the ice and used to pull him/herself forward and up onto safe ice. Rather than stand up at this
point, ihe person is advised to roll away from the broken ice, .

7. If a person falls through the ice, after assisting them to safety, help them to a warm dry place. Depending on the period of time
they have been in the water, emergency medical care may be needed. Hypothermia is a dangerous and potentially b'fe threatening
condition. Additional information concerning hypothermia, expected survival times for different water temperatures, and related

first aid is available from tbe Health and Safety staff. Cold stress is described in Section 3.16 of Appendix B: HAZARD

EVALUATION.
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Boat Safety

Appendix K: Boat Safety Program
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Boat Safety

Appendix K: Boat Safety Program

1.0 Policy

The nature of Barr's business requires that Barr employees periodically work on rivers, lakes, and wetlands in boats and other
watercraft. It is the policy of Barr to provide for the safety of employees who work on such projects through training, careful planning,
providing equipment, and through empowering employees to make personal judgements as to the safety of their work situations. Ban-

employees working in boats and other watercraft must have completed a training course in boating safety. Employees are also expected

to perform all such work in accordance with state and federal requirements related to boating. A boat safety checklist should be
completed and reviewed with the project team prior to performing this work activity. Barr employees are not expected to place
themselves, or another person, in an unsafe situation or a situation where they are unsure as to their safety, regardless of the

perceived importance of the work. .

2.0 Boat Safety Checklist

The Boat Safety Checklist (Form K-l) identifies a number of potential.site hazards associated with working in watercraft. The
checklist also asks .an employee to identify ahead of time (.to tbe best of .his/her ability) the action to be taken in several potential
emergency situations. The purpose of the checklist is to prompt the employee(s) Involved in working on water to anticipate hazardous
situations that could be encountered and to have an emergency response in mind if the condition develops. Individual copies of the
Boat Safety"Checklist are available from.the. Health and_Safety StaffTor; use _on individual.projects.

Barr employees are encouraged to prepare a work itinerary and arrange a call-in schedule with the project manager or another Barr

employee. _ _ ..._... __,.._",';.-.:."",.: ".;. - . .. " , . ; . , " - ; : - .

3.0 Buddy System Related to Boat Safety

A "Buddy System"..for purposes of boat safety means having another person nearby who can see you working, who is capable of and
equipped to help you, and who has agreed to do so in an emergency. The second person or "buddy" can either be in the boat or on
shore. However, if the second person is to be on shore, he/she must have continuous communication with the person in the boat (e.g.,

walkie-talkie or close enough to'talk and hear), and he/she must also have a clear view of the person, the'boat, and the area around the
boat (approximately 20Q.yards).. The. purpose is to enable the person on shore to keep the person in the boat informed as to what is

occurring around him/her and warn them of any hazards. Depending upon the specific river environment and the potential hazards
nearby, a third person may also be needed. The person need not necessarily by another Barr employee. The need for a "Buddy" is .
determined by the specific site conditions and the nature of the work. Knowledge of conditions at the worksite is important in making

such decisions. . . " - . " . . . . . . . . . ..'......

Project managers are expected to obtain sufficient information to make decisions regarding the need for a "buddy" on a field
assignment. Such "information 'might be obtained from an initial 6eld visit to the site, from calling the client to request their input or
from sending an experienced Barr employee to view the'site as a part of planning the work. To avoid budget problems, such decisions

ideally need to be made in the proposal and project scoping stage of the work. Barr employee responsible for carrying out the field
assignment should request guidance on this issue from the project manager. If, when they arrive at the site, .conditions do Dot match .
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what was anticipated, and if they believe there is the need for a "buddy" to assist them, they are expected to call the project man
request assistance in arranging for such help. They are not to proceed with such work untQ they receive proper assistance.

Use of the "Buddy System™ also requires planning in terms of the skills and equipment needed to safely provide assistance. The
"Buddy" is not expected to place him/herself in danger to provide such assistance. Preparing a plan of action ahead of time for
addressing different potential emergency situations should enable him/her to provide such assistance safely. However, it is also
important to have a backup strategy available including knowledge of emergency telephone numbers, locations for medical assistance,

etc. , .. . . . . . . -_ -_-

4,0 Minnesota Persona! Floatation Device Requirements

Every person on board a boat or watercraft will wear or have readily accessible a U.S. Coast Guard approved Type I, II or III personal

floatation device (PFD3,

5.0 Federal Personal Floatation Device (PFD) Requirements

Every person on board boats less than 16 feet long will wear or have readily accessible a U.S. Coast Guard approved Type I, II or III

PFD,

In addition, boats 16 feet or longer in length will have at least one U.S, Coast Guard approved throwable Type TV PFD. This may be

either a buoyant cushion or a ring buoy. . . .

6.0 Navigation Requirements

• Navigation lights must be on from sunset to sunrise. They shall consist of: . _ _ _ ._.

• NoomotorUed Boats; Whether underway or at anchor, the boat must have a white lantern or flashlight strong enough that other

boats can see it from around the horizon at a distance of two miles or more.

• Motorboats (less than 40 feet long): When underway, must have:
• 225 degree combination red and green bow light

• 360 degree white light

- When at anchor, only one 360 degree white light Is necessary,

• Motorboats less than. 26 feet long require one B-I marine fire extinguisher.

* AU &r* extinguishers must be Coast Guard approved, fully charged, and readily accessible. Two sizes of marine Sre
extinguishers are available: B-I and B-1I.

• Motorboats 16 feet to less than 26 feet long.
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- A hand, mouth, or power-operated whistle or horn capable of producing a continuous sound for two seconds and audible for at
least one-half mile is required.

7.0 Accidents

If involved in an accident or are a witness to one, follow these steps.

• The law requires that boaters stop and assist others in trouble if it can be done safely. Do not risk your life or the lives of others,

\
• Do not put yourself or others at risk in order to save equipment.

• Dial 911 or use a boat radio to summon help.

• The law requires that if involved in an accident with another watercraft, that information on names and boat numbers be
exchanged with the other operator or owner.

• If the accident involves property damage exceeding $500 or if there is a personal injury or fatality, the law requires that the
accident b e promptly reported t o t h e county sheriff.. . . . . . .

8.0 Boating Restrictions ,

Some Minnesota waters have local restrictions as to type and size of watercraft or motor horsepower, boat speeds, times for use, and

minimum distance between boats. Restrictions are usually posted at public access points.

9.0 Renting Watercraft

The rental agent is required to provide Coast Guard approved PFDs in serviceable condition as weD as o.ther required safety equipment

such as navigation lights,-fire extinguishers, and whistle or horns.

The watercraft must be in safe condition. All paddles and oars must be free of cracks, splits, and breaks.

All rental water craft must have enough buoyancy to support the craft if it capsizes.

The rental operator should explain how to operate the boat motor and how to troubleshoot if the motor will not start.

All licenses and boat stickers must be in order.

10.0 Waterway Markers

All official waterway markers such as signs, buoys, lights, etc., are designed to mark unsafe area," direct traffic through safe channels,
prevent accidents, and to protect resources. .No private markers or buoys may be placed in Minnesota waters overnight without
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obtaining a permit &om the county sheriff.' The Health and Safety staff has available a smalt card prepared by the MDNR show
standard inland waterway markers.

11,0 Boat Trailers

11.1 Dimensions

Th* maximum length of a boat trailer, including its load and towing unit, is 65 feet. .No trailer load may exceed 8.5 feet in width or
13.5 feet in height.

11.2 Lights

Tail lights ar* required. Signal and brake lamps are recommended on alt trailers and required if the hand signals of the driver of the
mgnab of the towing vehicle are not visible to the following driver.

1L3 Driving

To* driver towing a trailer must maintain a distance of 500 feet between his or her vehicle and the vehicle ahead.

11.4 Brake*, Hitch and Coupling

The brakes must ba in good condition. The hitch and coupling of the trailer must meet state standards. Safety chains are require!

11.5 Eurasian Water Milfoil (EWM) and Other Weeds and Organisms

Remember to remove all weeds (particularly Eurasian Water Milfoil) from trailer and boat prior to exiting boat ramp. There are
substantial fines for transporting EWM from a water body. There are also fines for transporting other types of noxious weeds and
organism* as well. Information concerning these other species is available from the Health and Safety staff.

12.0 Weather

12.1 Summtr Storms

Weather is a major safety concern of boaters, and it can change suddenly. No boater should start out in a storm.. There are a number
of good sources of weather information. Before setting out, check local television and radio stations, call the Weather Forecast

<6I2fl75-0830), read the forecast in the newspaper, or call the nearest National Weather Service office (612/725-6090).

12.2 Spring and Fall Conditions

Work in a boat or other watercraft during spring and fall conditions introduces the potential risks associated with hypothermia if a
person falls into the water. The Health and Safety staff have information available, developed by the Minnesota Department of
Natural Resources, which presents facts relating to "hypothermia" (the loss of enough body heat to lower the body temperature to
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dangerous level). The risk varies with water and air temperature, as well as with the time spent in the water and/or cold air. Survival
times can range from a fraction of an hour to several hours, depending on water temperature, a person's activities ia the water and the
clothing or special equipment they are wearing. Employees who find it necessary to work in boats and other watercraft during cold

weather (cold water) conditions should obtain copies of the information available concerning hypothermia and incorporate appropriate
procedures and equipment into their boating safety plan.

13.0 Work on Rivers and Streams

13.1 Normal Row Conditions

Barr employees may periodically have to work in boats and other watercraft on rivers and. streams. Moving water introduces the
potential for a variety of boating hazards that might not exist on still waters. A stream current carries the boat and its occupants

toward continuously changing conditions, some of which could be hazardous. Therefore, such work requires continuous attention to .
surrounding conditions, and a second person or buddy is required (see Section 3.0, Buddy System Related to Boat Safety). Depending
upon the specific river environment and the potential" hazards nearby, a third person may also be needed. Helmets may also be
required for certain flowing water conditions. Cold stress is described in Section 3.16 of Appendix B: HAZARD EVALUATION.

13.2 Flood Conditions '

Periodically, Barr's projects may require working on or near a river or stream during flood stage. Such conditions can produce
potentially serious hazards. Higher flow velocities occur along with turbulence, the presence of logs, ice and other debris. The
combination could potentially capsize and sink smaller watercraft. There is also the potential for the boat to get caught in debris,
particularly around bridge piers and other structures, which could make it difficult to escape. A buddy is required for work on or near
a river or stream during flood stage (see.Section 3.0, Buddy System Related to Boat Safety). Helmets may also be required during flood
stage. . " . _ . . _ _ . . . . _ . .

Barr employees should first investigate alternative methods for accomplishing the work before proceeding to work in a boat during flood
conditions. If -no reasonable alternative is available, including postponing the work, Barr employees are to proceed only after preparing
a boat safety checklist that addresses,_ the potential flood safety hazards and after receiving approval of the plan by tbe principal in
charge responsible for the project. The principal in charge may delegate such review and approval to another Barr employee who has
the required experience in working on and around flood waters. Even with such pre-approval, employees are expected to evaluate the
safety of the. stream at_tbe_. work_site a_nd, if safety conditions appear questionable or different from those anticipated in preparation of

' the safety plan, they should not proceed. They should .telephone the project manager, the principal in charge or the person who

reviewed and approved the boat safety checklist to discuss the next course of action. No Barr employee is expected to place himself,
herself or another person in a dangerous situation , regardless of the perceived im portance of the work.

13.3 High Velocity Flows

The forces ass6cia£ed~wifh~flowing water are proportional to the stream velocity. Water flowing in rivers and streams at velocities in
.the range of 5 to 6 feel per second or faster should be regarded'as potentially dangerous, even if it occurs without flooding conditions.

If the, boat's motor fails and the boat becom.es turned sideways in the flow, it has the potential to be capsized if it strikes a fixed object.
An anchor line might be used in such a situation to try to keep the boat headed into the current. However, working in a boat in such
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stream velocities should be avoided, and a special safety plan and approval of the principal in charge responsible for the project i:
required similar to work during flood conditions.

13.4 Tugboats

When encountering a tugboat, remember tbe following:

* Stay clear of tugboats. They usually have the right-of-way over recreational boats, and they create strong waves.

* N«VBT anchor fwtihout the engine running) in their course, they may require a half-mile or more to stop.

* At night their lights appear far apart compared to small boats.

• They have a "blind area" directly in front of the barges.

* Stay clear of the stern of tugboats. They may suddenly turn on a.burst of power that could potentially overturn a small boat,

* Tuns vour bovr into the wake of barges and boats.

• When meeting a tugboat and barge at a bend in the river, move to the inside of the bend where possible.

13.S Wing Dam*

To help improve the navigability of the Mississippi and other rivers by controlling the direction of channel flow, the U.S. Army Corps of
Engineers has placed numerous wing dams in navigable rivers.

A wing dam is an elongated pile of rocks, concrete, or other materials extending out from the shore, often perpendicular to the flow, and
typically submerged and not marked. They are often placed along a river on the outside of river bends for the purpose of keeping the
major portions of the flow in a main navigation channel. They can extend to 100 feet or more into the river. Because wing dams often
he just below tba water surface, they typically cannot be visually detected and can pose a danger to the unwary boater. If these
boating practices are followed, submerged wing dams may be avoided.

* When moving, stay within the main channel, indicated by buoys and markers. The main channel is regularly dredged and
maintained to provide relatively hazard-free boating.

• If approaching shore, proceed slowly from a perpendicular angle.

• Navigation charts showing approximate locations of wing dams may be available for the area from the Corps of Engineers and can

sometimes be purchased at map stores.

• Stay clear of ripples in the water surface, these are tell-tale signs of a wing dam or other obstruction lying just below.
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13.7 Locks and Dams - Restricted Areas

There are certain restricted areas to protect boaters in the vicinity of locks and dams. Boats may not enter the following areas without
preparation of a special safety~plan. If it is necessary to be closer, special safety measures may need to' be taken.

• The area 600 feet upstream and 150 feet downstream from a dam (including auxiliary locks not in service).

i
« The area 600 feet upstream from a spillway.

Additional restrictions may be posted at each dam or spillway. Obey all .signs.

0001002X25117- L/LAH • • K-7 Revised: January. 1996
r

BR30762U



Boat Safety

FORM K-1
BOAT SAFETY CHECKLIST

Project Name ____________________________ project Number ___
Barr On-Srts Employees ______________________ Proposed Date of Work
Date of Preparation ________________________ ' _ Reviewed. Date ____
Barr Health & Safety Team Leader
Objective (describe work activity) _______' __________________________

Site Description

Any Boating Restriction on the Water Body?

POTENTIAL SITE HAZARDS' (check all that you think may apply* and comment on how these potential sfte
hazards may be avoided)

E ] Difficult Access (steep bank, severe drop-off, cliffs, unstable slopes, private property)
[ j Dead Heads (tree stumps, rocks, submerged obstacles)
[ j Debris in Water (trees, garbage, waste)
[ j Weedbanks
[ 3 Existence of Dams, Spillways, Large Storm Drain Outlets, etc., near work area
[ 3 Turbulent Water, Swift Undercurrents, Submerged Stormwater Outlets
[ ] Unfavorable Water Bottom Conditions (bog, mud, sedgeweed, soft bottom, quick

conditions)
[ ] Overhead Hazards (tree branches, falling objects from bridges)
{j Adverse Weather (thunderstorms, lightning., rain, wind)
[ ] Structural Hazards (piers, bridges, submerged wing dams)
E ] Vegetation, Brush Growth
[ j Overhead/Underwater Poweriines or Cables
[ ] Water Traffic (pleasure crafts, barges, boats)
{] Heat Stress
[ ] Cold Stress (potential for hypothermia)
[ ] Boat Decontamination Necessary

Comments on potential hazards: ______________- . _______;___________;____

"If uncertain, check with someone who has visited the site (PM, PIC, client, etc.)
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Boat Safety Checklist (continued)

ANTICIPATED WATER CONDITIONS/BOAT SPECIFICATIONS
Air Temperature • • "• . - . . = . . - - . -
Water Temperature - — -.--: - -
Water Velocities * .. .. ... . ;.._.
Water Depth , "
Boat Speed Limit
Motor Size '. ' ' '
Boat Type . . - ..._......
Rated Boat Capacity (no. of people & equipment)

Anchor (type)
Kill Switch Available
Gas Requirements" (mlxed/unmixed}
Water Traffic Control
Coast Guard Notification
Water Speed Limit

* Special care required when stream velocities exceed 4 feet per second.

TELEPHONE NUMBERS Contact . , Phone #
/

County Sheriff ______________ _ _ . ____________
Boat Rental Company ___' '________ .. ._____________
Corps of Engrs.- Lock/Dams '_________- - : . . , 612-290-5619
MN Coast Guard „ _________;_____'..'.. 612-290-3991
Project Manager ______________

Weather Forecast (Twin"Cities) -...--....- -.--.-. 612-375-0830
National Weather Service . '- _____' '- • ' _ .. 612-725-6090
River Stage Information "~" " '""".'.' 612-290-5861

FACILITIES NEARBY (if yes, indicate location) _ ....._". Location

Potable Water Supply Yes f 3 No [ ] ________
Telephone - ; — —--—-Yesf] . No j j ________
Bathrooms Yes [ j No [ ] ________
Hospital . Yes [ ] No [ ] ________

If no, indicate action plan:

EMERGENCY PROCEDURES (anticipated action plan if any of the following emergency potentials exist)

Engine Quits
Hole in Boat
Boat Capsizes
Person Overboard
IllnessVlnjury On Board

OG01002\25117-1/LAH . ' K-9 Revised: January, 1996
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Boat Safety Checklist (continued)
EQUIPMENT NEEDS
[ 3 Communication Equipment (marine radio, mobile phone)
[ j Floatation Devices (PFDs - one per person on boat)
[ ] Throwabte Buoyant Cushion or Ring Buoy
[ ] Throw Bags
[3 First-AkJKit
[ ] Extra Fuel
[ ] Extra Rope
I j Pike Pole or Boat Hook
[ ] Bilge Pump or Bailing Devices
[] Tool Kit
(1 Flashlight
[ J. Wisconsin requires a battery box or nonconductive cover for battery terminals
j ] Heater for cold weather conditions, blankets, etc.

Boat rental company should supply the following equipment, Barr watercraft should have the following
equipment:

[ ] Oars, Paddles - [ ] Horn/Whistles
(J Anchors) and Line(s) [ ] Auxiliary Outboard Motor
[j Fire Extinguisher [] Ring'Buoys (90-foot line for rescue)
[J Lights

PERSONAL EQUIPMENT
Nonsllp Boat Shoes ____ Rain Gear ____
Sunscreen ____ Change of Clothing ____
Safety Glasses ____ Hard Hat . _ ____
Gloves ____ insect Repellent .

FLOAT PLAN (provide information to Project Manager prior to boat departure)
1. Descriptio'n of Boat

Length Overall ________________ (Feet)
Color ________________
Manufacturer _______________
Registration No. . ________________
Boat Name •____________

Boat Safety Checklist (continued)

2, Trip Plan . _ Upriver
Departure Time _____________ Location '_______________ _ Downriver

(Date/Time) (From)
Estimated Return Time __

3. Vehicle -
Parking Location ______________________________________________
Description anct License of Vehicle ______________
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DOT Hazardous Material Shipping

Appendix L: DOT Hazardous Material Shipping Program
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Appendix L: DOT Hazardous Material Shipping Program

1.0 Overview

In CPR 49, the Federal Department of Transportation has spelled out in detail its program and requirements for the shipping of
hazardous materials. At Barr, a hazardous material to be shipped may include the following: samples from sites such as
contaminated soils or product, sampling bottles with preservatives, Hermit dataloggers, and compressed gases.

In addition to very specific requirements for shipping hazardous materials, the regulations have also spelled out specific graining and

certification requirements for employees involved m hazardous materials shipping. The purpose of this program is to address both

the practical shipping requirements and the training requirements. The program goals also enable project personnel. to. comply with
federal regulations_regarding hazardous materials shipping without project delays as a result of shipping.

2.0 Regulation Overview . '

The following is a brief summary of the DOT Hazardous Material Shipping requirements.

2.1 Training Requirements

In Subpart H—Training, of CFR 49, Part 172, all hazmat employees who, in the course of employment, directly affect hazardous
materials shipping, must have training provided at least once every two years. Hazmat employees are defined as anyone who handles,
prepares paperwork, packages, offers the package for shipment, or is in anyway involved with presenting hazardous materials for

shipment, training is to include the following:

• General awareness i familiarization training designed to provide familiarity with the requirements and enable the employee to
recognize and identify hazardous materials shipping concerns.

• Function-specific tra.in.ing. concerning the requirements which specifically apply to the function the employee performs.

• Safety (raining concerning emergency response information,~measures to protect the employee from the hazards of hazardous

materials, and methods for avoiding accidents involving hazardous materials.

• Driver training which is only applicable if driving vehicles containing materials requiring placarding.

Training is to be. provided within 90 days after employment or after a job change, and at least once every two years thereafter.
Records of training must be kept for length of employment plus 90 days. Records need to contain the following information:

1. Employee name.
2. ' Most recent training completion date.
3. ' A description, copy, or location of training materials used.
4. Name and address of person providing training.
5. Certification that employee has been trained an'd tested.

0001002\25117-1/LAH ' L-l . . . Revised: January, 1996
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2̂  General Program Requirements

The DOT hazardous materials shipping regulations address several very specific areas regarding shipping in great detail. In general
these ureas are as follows:

« Determine applicability of DOT hazardous material shipping regulations using available data from project team and literature
sources, then comparing data to regulations.

If tbe material to b* snipped falls under DOT Hazmat regulations, then the following steps are taken based on the information
provided in CFR 49 or, when relevant, the International Air Transport Association (IATA) Dangerous Goods Regulations.

1, Select the proper sKip'ping description for the material being shipped (e.g., proper shipping name, hazard class or classes,
proper UN/NA identification numbers)

2. • Determine and select the proper packaging(s)
3. Mark, label, and!or placard the packagefs) f
4, Prepare all appropriate shipping papers
6. Conduct appropriate vehicle pretreatrnent activities (e.g., loading, blocking, bracing)

0. Hazardous waste*/hazardous substances rules, need to be checked for applicability in addition to DOT regulations

3.0 Barr Program

3.1 Training

Training for general awareness/familiarization will be provided in conjunction with the annual eight-hour OSHA refresher course.

The general awareness training is presented in a combination live presentation/video tape format and will include, as required by
DOT. testing on the information provided. It is anticipated that this aspect of training will take the employees being- trained one hour

to complete.

Training for function-specific areas will be provided for each individual project hazardous material shipping event. All persons
involved in the shipping for the project wilt be trained. The function-specific training will be conducted by a Barr employee who. has

been trained by an outside training group in the application of DOT Hazardous Material Shipping regulations.. A memo will be
prepared for the project based on the material involved, and this memo will be discussed in. detail with the employees involved with
shipping. A testing and certification step will be included in the memo and kept with training records. It is anticipated that this
training aspect will take the employees being trained 10 to 30 minutes to complete, depending on the complexity of the shipping
requirements for that project.

Safity training will be provided using both OSHA training and presentation of emergency response information during the one-hour

general awareness/familiarization training.

No additional driver's training is planned. It is not anticipated that Barr employees will be driving placarded vehicles. In general,

Commercial Driver's License (CDU with HM/tank vehicle endorsement may be needed.
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3.2 General Program

Prior to preparing the memo for function specific training on a specific project, a number of steps are necessary to determine whether
the material is hazardous, what special shipping requirements are needed, what exemptions apply, and what are the specific project
needs. The process for preparing to ship a hazardous material is outlined below.

r

I. The project team contacts~a hazardous materials shipping person.

2— , One of the hazardous material shipping persons will gather technical information from both the project team and available
resources. Information to be gathered includes, but is not limited to:

Nature of the material: what is known from past investigations, are there any laboratory data available, what was the
source of the material.

Shipping needs: where the material is to be shipped, in what quantities, when does it need to be shipped, is it necessary
to keep the material cool, is quick delivery essential, does it need to travel by air.

• Specific chemical, safety, and toxicological data may, also be collected to better evaluate the shipping needs.

The hazardous materials shipping person will then determine whether the material is considered hazardous by DOT
standards and what proper shipping description applies.

3. Specific shipping requirements regarding packaging, labeling, marking, placarding, and shipping documents will be
determined. . - . . . . . . .

4. Packaging materials will be located and ordered.

5. A project specific/event specific memo will be prepared detailing all steps to be .completed prior to shipping the material.

6- Training, testing and certification of the employees to perform the shipping will take place upon completion of the project
specific/event specific memo. The training will be conducted by one of the hazardous material shipping persons. At the time
of training any necessary labels, placards, or shipping papers may be provided. Shipping documents will be as complete as
possible prior to actual shipping. Additional informatLon may ne_ed_to be entered on the documents at the time of shipping.

7. Decisions made regarding the shipping determinations for the project will be documented and held in the project file.

8. Any feedback provided by the shippers on problems or difficulties encountered will be reviewed and the shipping process

improved as appropriate. _ '

3.3 Other Considerations

Several materials which fall within DOT Hazardous Materials Shipping regulations are routinely shipped or transported by Barr
employees, including the Hermit data loggers and preserved sample bottles sent from environmental laboratories. A memo wilt be

prepared and training will be provided for these routine items as appropriate!

It is necessary to provide whatever lead time is possible to minimize project delays. In many cases, specific shipping materials need to
be ordered for the shipping event. . . . .
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Motor Vehicle Operation

Appendix M: Motor Vehicle Operation Program
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0001002 \25117-iyLAH Revised: January, 1996
r



Motor Vehicle Operation

Appendix M: Motor Vehicle Operation

1.0 Policy

Barr employees operating motor vehicles on company business are expected to operate these vehicles in a safe manner and in
accordance with state and federal requirements. .. . ... ... . . ,'

2.0 Passengers of Motor Vehicles

Barr employees are not allowed to ride in the back of pick-up trucks, or vans without back seats, on heavy equipment, or in any other
vehicle not designed to carry passengers and not equipped with seat belts for each passenger. Barr employees will carry passengers in
appropriate seats with seat belts.

3.0 Vehicle Condition

It is the responsibility of the vehicle operator to make sure that the vehicle is in safe working condition. The driver should verify that
the following items are functional:

• turn indicators - "
• head lights and brake lights

* mirrors
• horn

• windshield wipers and washer
• tires (wear and proper inflation)

4.0 Safety Equipment

First aid and winter survival kits are available in the safety equipment room. First aid kits and fire extinguishers are equipped in the
Barr vehicles. .• . . - - . . . _ . . . . . - . _ . .

5.0 Parking on or Near Public Roads

It may be necessary at times to park at the side of a public roadway. If it is necessary to park at the side of a roadway, traffic control
'devices {e.g., traffic cones or reflective triangles) will be placed to warn traffic and to designate traffic control zones.

Whenever work conducted in Minnesota affects vehicular or pedestrian traffic, the publication "Traffic Control for Short Term Street

or Highway Work Zones, Appendix B," should be used to aid in providing proper traffic control. The purpose of traffic control is to

provide safe and effective work areas and to warn, control, protect, and expedite vehicular and pedestrian traffic.

For daytime work, orange or fluorescent red/orange clothing such as a vest is required for all w Jikers working on the right-of-way and
not separated from traffic by a physically protective barrier such as concrete barriers or fixed guardrails.

0001002\25117-1/LAH . M-l Revised: January, 1996
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6.0 Vehicle Use on Frozen Bodies of Water

Under no circumstances will cars or trucks be driven onto frozen bodies of water. Snowmobiles may be driven onto the ice if the driver
has verified that the ice is at least five (5) inches thick and that ice conditions are otherwise acceptable (refer to Appendix J; WATER
AND ICE SAFETY).

7.0 Motor Vehicle Accident Reporting

7.1 Vehicles Owned, Leased, or Rented by Barr

Any accident involving a motor vehicle owned, leased, or rented by Barr will be reported to the Company Health and Safety Manager

as soon as possible.

7.2 Personal Vehicle Operated on Barr Business

Any accident involving a personal motor vehicle operated on company or project business should be reported to the Company Health
and Safety Manager within 24 hours. If any injury to a Barr employee or third party arises from the accident, the Company Health
and Safety Manager should be notified immediately.

7.3 Steps To Follow If Involved In An Accident

If involved in an accident while on company business, the following steps should be followed:

I, Stop the vehicle and determine damage. If safe to do so, pull out of traffic. If vehicle must be exited, try not to exit into

traffic. . . ." -

2. - - - Place emergency signals to warn on-coming traffic.

3. AJd any injured parties and call for medical assistance.

4. Notify Barr Engineering Co.

5. Complete the Motor Vehicle Accident Report Form (Form M-l). Return completed form to Company Health and Safety

Manager upon return to office.

6, Get names, addresses, and telephone numbers of witnesses. - - . .

7. Make no statements of guilt or admissions of blame.
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Make no statements other than your name, address, insurance information, and driver's license number to any party other
than: • '

• the police ' .

• Barr Health and Safety and Management

r Representatives of your or Barr's insurance company
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FORM M-1
MOTOR VEHICLE ACCIDENT REPORT

(Complete and Return to Health & Safety Manager)

Oat* o( . Day ofAccident 19 Week

a CITY PLACE WHERE ACD SUBURBAN
a RURAL Countv
If accident was outskto the city limits. Indicate miles
distance from nearesr town. Use iwo
distances and two directions, if necessary.

miles

a.m. ^̂ Ĥ
Hour p.m. ^̂ f̂^̂ ^

-CIDENI OCCURRED
City, town

or townshlD

nortn-sbuth a limits ot
or uiry or i own

a center of
east-wast

ROAD ON WHICH ACCIDENT OCCURRED

a AT ITS INTERSECTION WITH

OR feet

a NOT AT INTERSECTION feet
(Check and complete one)

uive name 01 street or nignway numoer t,\j.st or staraj

Name or intersecting sireel or nignway numoer

ncJrlh-ssdOlh'
of

Snow nearest iniersecuna srreei or nianwav. nouse niimt
east-west curve, orldge, rail crossing, alley, arrveway, cuiven, miiep

• underpass, numbered telephone pole, or other identifying
landmark. Show exact distance, using two directions anttwo distances, if necessary,

OTHER DRIVER'S NAME .._..__ ... '

ADDRESS . _. _._ __ ___^_ _ _ •

CITY - STATE DRIVER'S
LICENSE NO.

OTHER VEHICLE OWNEB'S NAME _ . - . _ . . _ _
ADDRESS

CITY STATE

TYPE VEHICLE - MAKE

VEHICLE —
LICENSE NO. . ' ̂ ^k
YEAR ^̂ P

DAMAGE TO OTHER VEHICLE AND/OR PROPERTY

INSURED PERSONS Age

Nama . •
Address
Nama
Address
Nama
Address
POLICE Name Badge No.

Sex Injuries

WITNESSES (Name. Address, Phone Number)

INDICATE ON THIS DIAGRAM WHAT HAPPENED , INDICATE NORTH
SY ARROW,

SHOW POSITION OF VEHICLES . . .... ..̂^

DRIVER'S SIGNATURE ^̂
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Appendix N: Training Program
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Appendix N: Training Program

1.0 Initial and Annual Training

All Barr employees and. Barr's .subcontractors working.on site will have attended the 40-hour initial training for work on hazardous
waste sites, have kept current with an 8-hour refresher annually, and have had at least three days of supervised on-site training. In
addition, any Barr employee acting as the Barr on-site representative has had an additional 8 hours of supervisor training. These

training requirements are required by the OSHA standard, 29 CFR 1910.120 Hazardous Waste Operation and Emergency Response.

All Barr employees who visit the site only occasionally for performance of limited tasks, have attended a 24-hour training session and
have kept current with an 8-hour refresher, and have had at least one day of supervised on-site training.

2.0 Training Documentation

Each Barr employee on site will bejssued A_traihing certificate and a training documentation card that indicates the type of training
' received* the training organization and the date traininĝ was received. 'Copies of all training certificates are kept on file at Barr's

office. Training documentation cards are to be carried with.Barr employees on site.

3.0 Training Content

The content of initial training'and refresher training includes recognition of the signs and symptoms of overexposure to chemical and
physical hazards, proper use of personal protective equipment, decontamination procedures, air monitoring equipment usage,
recognition of physical hazards, medical surveillance requirements, and PHASPs. Company specific safety concerns may also be .

covered at the annual refresher training. . . . . .
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Appendix O: Medical Surveillance Program
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Appendix O: Medical Surveillance Program

1.0 Overview

All Barr Engineering employees with 40-hour training participate in a medical surveillance program that meets the requirements of 29
CPR 1910" 120 (fj. These'employees .carry a Medical Examiner's Certificate (Green Card) that indicates they have received and passed
a medical examination before entering the project site and are medically able to wear a respirator. Barr's subcontractors also.
participate in a medical surveillance program that meets the requirements of 29 CFR 1910.120 CO- Barr's subcontractors are required
to provide Barr with proof of medical surveillance prior to initiation of the project.

All Barr Engineering employees involved in field activities have been trained in the recognition of symptoms and signs that might
indicate over-exposure to physical or chemical hazards during their initial 24/40-hour training and during annual S-hour refresher

training. , - ... . - . .. . . :_... - ... - - - -—-

2.0 Baseline Medical Surveillance

Baseline medical evaluations are provided without cost to employees with 40-hour training, prior to. working on or near sites covered
by the Barr Health and Safety Policy Manual, The baseline evaluation includes a medical and work history with special emphasis on

symptoms related to the handling of hazardous, substances and health hazards. Special emphasis is placed on fitness for duty,
including the ability to wear any required personal protective equipment under conditions that may be expected at a work site. The
Baseline Medical Surveillance exam is classified as 'Protocol A' and is normally conducted in two phases. The first phase includes
medical history, vital signs, vision screening, blood profile including complete blood count and blood chemistry, heavy metal blood

screen for lead, mercury and arsenic, urinalysis, pulmonary function consisting of FVC, FEV, FEV1, resting EKG, single view chest 3t-

ray, and audiometry. The second phase includes physician review of the lab results and a physical examination.

3.0 Periodic Medical Surveillance

Periodic medical surveillance is conducted either annually or biannually for all employees with 40-hour training and who have worked
on or near, hazardous waste operations or intend to work on or near hazardous waste operations in the upcoming year. The attending '

occupational physician is responsible for determining the appropriate medical surveillance monitoring period. The periodic medical
evaluation is classified as 'Protocol B' and Is given in two phases. .The first phase includes lab work, annual review of medical history,

vital signs, vision screening, blood profile including complete biood count and .blood chemistry, heavy metal screen for lead, mercury
and arsenic, urinalysis, pulmonary function consisting of FVC, FEV, FEV1, and audiometry. Tbe second phase includes physician

review of the lab results and physical examination. . -

4.0 Site-Specific Medical Surveillance

In the event that Barr employees will be working on or-near hazardous waste operations, and the medical examination protocols
established are not specific for hazardous substances that may be encountered'on that site, additional medical evaluations will be
performed on an individual basis to be determined by the attending;physician. Additionally, in the event that the attending physician

determines that the medical evaluation frequency should be increased, medical examinations will be performed as recommended.

OD01002t25n7-l/LAH . . 0-1 Revised: January, 1996
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Medical Surveillance

5.0 Exposure/I njury/Madica! Support

In the event that notification reveals that an employee bas possibly been overexposed to hazardous substances or health hazards above
th* PEL or other published exposure level, has been injured, or has developed signs or symptoms indicating possible overexposure to
hazardous substances or health hazards, an additional medical evaluation will be performed as soon as possible. The content of this

•xmrmnation wilF be determined by tbe attending physician who has been advised of the possible overexposure. The Barr Project
Health and Safety Team Leader should facilitate emergency care as described in SECTION 2: EMERGENCY ACTION PLAN of the
PHASP and the Project Manager should be notified after the emergency is abated.

6.0 Termination Medical Evaluation

Upon termination of employment with Barr or upon reassignment to work within the company that does not involve working on or
near hazardous waste operations, ft medical evaluation is conducted and is classified as 'Protocol D'. This examination may include an
*nnii«l medical history, vital signs, vision screening, blood profile including complete blood count and blood chemistry, heavy metal
blood screen for lead, mercury and arsenic, urinalysis, pulmonary function consisting of FVC, .FEV, PEVl, and audiometry. The
content of this examination will be determined by the attending physician. " . '

7.0 Information Provided to Physician

Barr has provided Occupational Medicine Consultants and its attending physicians with, a copy of the Hazardous Waste Operations
and Emergency Response Standard (29 CFR 1910.120) and its appendices. Job descriptions for Barr employees, measured and
anticipated employee exposure levels, personal protective equipment used, and information from previous medical examinations
also provided to Occupational Medicine Consultants and its attending physicians.

8.0 Recordkeeping

Barr receives a written physician's opinion for all medical evaluations from the examining physician, documenting that the employee is
qualified to work on or near hazardous waste operations and to wear respiratory protection equipment. The employee receives a copy
of this written physician's opinion, copies of laboratory results, a confidential letter from the examining physician oo results of the
medical evaluation, and a medical information card (green card) that certifies medical qualification to work and to wear respiratory
protective equipment while on hazardous waste sites and summarizes emergency medical information.

All medical records are confidentially maintained at the office of the attending physician and are made available to employees or their
deragnee upon written request. The written physician's opinion indicating an employee's suitability to work in hazardous waste
operations and their physical ability to wear respiratory protective equipment is maintained at Barr's office.

0001002X25117-I/LAH O-2 - _. . . . Revised: January, 1996

AR3Q76lt5



•• t/
c. ?•
to S.

(V
X

AR307646



.......... _ Material Safety Data Sheets

Appendix P: Material Safety Data Sheets

1.0 Scope

Materials Safety Data Sheets (MSDS) are included in this section for all hazardous substances that may be brought on site by Barr
employees. Barr's Hazard Communication (Employee Rigbt-to-Know) program is described in the Barr Health and Safety Policy
Manual and has not been duplicated in the PHASP.

MSDS in this Appendix include:

a) Buffer Solution, pH 7.0 Color Coded Yellow ' " -— -
b) Buffer Solution (pH 10, 00)" Blue " ' .""
c) Compressed breathing air (Grade D or better)
d) Durabond Tri-sodium phosphate cleaner
e) Gasoline (lead-free.).. ........ ., .. . . . . . . . _ . _ _ , .

0 Hexane
g) Hydrochloric Acid
h) Hydrogen. Sulfide Calibration Gas (Industrial Scientific HS2.67 HjS Monitor)
i) Isobutylene Calibration gas (HNu; Thermo OVM)

j) Liqui-nox (anionic liquid detergent)

k) Methane Calibration gas (Foxboro OVA)
I) Methane, carbon dioxide, balance air calibration gas {Land Tec GA-90 landfill gas monitor)
m) Methyl Alcohol Imethanol) _ . . .
n) MSA Cleaner Sanitizer II (Respirator cleaning powder)

o) MSA P/N 478191 Calibration gas (MSA 260/360; MSA Microgard)
p) Nitric Acid
ql Personal Safety Equipment Cleaning Pad (Respirator Wipe Pad)
r) 'Propane

sJ Sodium Hydroxide Solution
t) Sulfur Dioxide Calibration Gas (Industrial Scientific SO261 SOi Monitor)
u) Sulfuric Acid

v) YSI.3682 Zobell Solution. (Redox Calibration Solution)
w) YSI 3167 Conductivity "Calibration 1,000 microns/cm (Conductivity Calibration Solution)
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- Q/ fts ê Ĵ He - - CO Vo " " LJ H-1 -'•H ^ >̂  ̂ O *3 "̂ ^ '•— * i— *
"" "" Tfi -tc " '^— -« - ' ̂J"-̂  c- -ira Qje-e= s —• ose-ciro .31 - - --

i— H-iQ- --*c - • -:---:--- -- - -K ----- — "<EA-*-H Ci ~ ^*- LJ --̂ ^ ̂  o ca ro -̂ -J o ^ o t— tO
• —— ' ---S - - HJT "J1 •«' SL Sli 1-1 CD =3 O- -»-J LJ -t-rOC,— H->—— 1H-J 1 —— .
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âr~-. flics: -cr---- -M Q ro

•—• o ' ttJ QJ
ro o, <c M-t3 -M*

^ -«M Ul ^^ Ul Qj «^

cn ui QJ ui &j tit sjs =3 es- OJ cn = -i= o

dj QJ djM.rarab.ilia
•C3 CrlX ̂  •—! t» • M-l-IM

- l o e: LU 1=) OJ EU ra M->
QJ --• XZ"r* ~ UJ -M- M. Ql m

tV- _̂ » o ^ - QJ '̂ ^ UJ '̂ * U- *-* "CJ roH— ^>, IT3 ra ra en -- M.r̂  ^ •*-< s cu _ QJ <^ •
Ui ticac-.-MJratnc-ujcu^ajaj QJ e— -.-i -cri— eh_j i CO-M-UTJI—• —i tnuici,--ui--H^—j
as^f^Qj., as^ — >-toi

K-tOt—I 1
tacH- ---=*=•—'— co^--—icjca tea" 0^1—it.

<jT-*Ecn^lJ=:UJ CJCJLuUJ >>•-* >, cn ro ra
MMca_3 SJ > QJM-a-LU—"LutO t.—i_j rg ra (-ca o i ro en<cUJu_xu.<: o = <c Q -r= ai ouj >—ts£<—• f- *o oe o u. cri UJ uj •—• ins - e-n-" re3;)— ca IQ H-> MJ ca ca LU '— cc ui «= cr> ui e— e= -.M
1111—i *w_ t— s ^ >— 31 j' H— t^ '»•* -^1 MM QJ <p Q» i^.-*M g rc MM _j uj uj ̂c -o >^~ oi SQJ ro m
X-S caascjrricj!:- ro Q ca 1=-c; &. u

t- ui -*-•
aj 01 focu t- ••-«

ro •!-•
ra ro

Qj ra
-S Q, U)
Ul ••-«

to ra e -M ra i- cni—i -a <y ro - i—,
caraul ro e— ui >, ca

»j s •—i re ui •—i

CJI ''H Ul

S<;
QJ

ce 3: B 1 b- i- ra cc
LU l ui cc QJ eu >, ujM- uj —- ra " S 'u*-*-̂  i—
ujct:—• tr? ci o<—» UJ

tO e-
«

uut—

AR307653



w
. .
-̂ ~

01er*
UJ
••̂3 OJ
•<X ui
CU S3

ra
LJ
>̂
ra

- —— 1 C=
-̂

— f 1J1

T «-M
L- "1 ro
i- y t/i
<̂

•ex
CD
LU

11

ro
.̂ M
rn
>ra
ro
tn-o
LJ
f ,
•*M
u>
QJ
CL.
in
43s
jj
UJ
-̂-̂
CO•
<T

jQj
tn
=3
rn
LJ
>̂
£
'/i
1-H
H3
*jTl

"*£i— —
c=i
UJ
_f-±
__l_j
»,_f
_£;

. --4— '
O C
rn t-
•*-• =j
H-L«JO

l— J "O

"T3 '1— 1
01 1=cn
e: ra

= •— 1-S-,

ro e- .0
= in '

"d t- Ul
<=. 0 63
re CL.
-o

ui rjj -a
Ul H-J F"
QJ ra ro= CU
-CJ CU e=cu QJ es
t-CC '*-"

H-J
-G 1 re
H-J UJ H->
•.-. cc: •<-*
, tn e-
cs ̂  _
-~«X OJ
hre ra•—i r ̂  t—
IM MM 111r̂ -. 3̂  -oFM.IT= o

^T— ' -

CJ

. .. . --,,„...

r™ f, i- . ... _

-r-* -Q

- ~f* " -
3 '<K _.
O

__.;(= " - -
tn QJ c=
ro "O 0 .

- >..*— *
. OJ =

>* - • HI
Qj t-V*4— '.̂ -i m-
jfa"*̂ -*
'•—i -P-«-I-H .

- -Qj j^ i— J
" E ^ •—<e -o
. -̂ 't- O\ai e
- Ul H-J
Qj ro -w
Q 3" QJ

j=_v -.-- CD
tn <*_

~o * -' •-*== ui inra -u iii
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ŝ
-̂in

S1
-Ml
«n
•
£L
vt
|p**
*̂
t».

1̂
•*
*_
«•

**_*
Ul

•a*•j=
9
tf*
*•
4*
*•"!

"*£
*••*
V
&1
QJ

fi-.

"••*

W -
4B

H""l

^

W

a•«-j
fH
•*rf
*/*

•<
«— *
fV *

S \j^a aQJ r»
«̂ -̂t
F-* J3
*— • Bl
*TJ trt
W in
3" '••*
t— «S

LA"*""
J3 *_
O *

H(
H/dien
f*
o ai
*M* LJ1en *H, ra

tn
•S

u>
"D
IMH
J3
•̂ H
MM

ra
CU
EC
^
1w>
G
""*
*
*-
M̂
,w
ra
A

F9
On

at— .
0)

5
MI
41
HS

*

-it
HC
H*
Ht
Mt

- M(
-H
MX

H"
Ht
Mt

Ĵ
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LIQUID AIR CORPORATION
tKOUSTWXL GASES DIVISION

Material Safety Data Sheet

LIQUID AIR lORf ORATION
MOVtTfttAk CU|S D1YUUO*

One CiWorntt Pltxa. Suht 350
2121 K. California Blvd.

Wtlnut Cretfc. Cslttomil MSBB
ISSUE D«VT£ OCTOBER V 1»tSAMD REVISIONS CORPORATE SAFETY oert

PRODUCT MAME
Compressed Air

TELEPHONE f«15) 977-6500
EMERGENCY RESPOKSS WFO-MATION ON MCE 2

TftAOE NAME AMD VYKOMYMS

See last oage.
CHEMJCAJ. NAME AMS SYNONYMS

Air
FORMULA MOLECULAR WEIGHT

Se» note on last page. 28.966

CA5 NUMBER

N/A

CHEMICAL FAMILY

N/A

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT

None listed (ACSIH, 1984-85).
SYMPTOMS OF EXPOSURE

Air is nontoxic and necessary to support life. Inhalation of air in a high pressure
environment such as underwater diving, caissons or hyperbaric chambers can result in
symptoms similar to overexposure to pure oxygen. These include tingling of fingers and
toes, abnormal sensations, impaired coordination and confusion. Decompression
sickness pains or "bends" are possible following rapid decompression.

CUJ. PROPERTIES

High pressure effects (greater than two atmospheres of oxygen) are on the central
nervous system. Improper decompression results in the accumulation of nitrogen in the
blood. • - • • - - - - - . - . . _

Listed as Carcinogen National Toxicology Yes D 'I.A.R.C. Yes D OSHA Yes. Q
or Potential Carcinogen Program No E3 'Monographs No SI No SI

RECOMMENDED FIRST AID TREATMENT

Facilities or practices at which air is breathed in a high pressure environment
should be prepared to deal with illnesses associated with decompression (Bends or
Caisson Disease). Decompression equipment may be required.

JIM ̂memx tt ta m neaMRy M rtotnaiM Mtan lor kgraeov't H(9au tn IN̂

menafls twreotts or canmmaat el a «t- 5«cs U» to Canmuc* nu no CMBW ft^vm9ttavnwMa^t

AR307657



, «Ai>*33ui Mix-runts o* oiMf R uô ras. souos. o« z*

N7A

PHYSICAL DATA
•QILJMC FOIWT
-317. 9eF (-194. 4*C)
V*POR PRESSURÊ  70aF (2J..1"C) aoove the
critical tamserature of -220. 4eF (-140.2*0
SOLUSILTTY IN WATER g 6Ŝ r (2D°C) BUnSBtt

coefficient * ,0133

uouo oewmr AT BCMLWC POUTT .
54.70 lb/ft3 (876.21 kg/m3)

6AS DCMCTT AT TV3aF 1 MH ,

.0749 Ib/ft3 (1.200 ko/in3)
FRCtzwcPowrr K/A; Suo&te Koinz (= i Azir.. s
-317.8eF (-194.35°C)

APPEARANCE AMD DOO*

Colorless, odorless oas. Snecif^c orivitv @70*F (Air « 1.0) is 1.0.
FIRE AND EXPLOSION HAZARD DATA

PLASH POIKT (METHOD us£D]
N/A
CTTINOUliMIMC KCOU

NnnflsTrmahl* g?5

N/A

•PKOAL FIRE FtGKTWa PROCC3UHCS

N/A

Maayf LIMITS ta §T VOLUME

N/A
ELECtlUCAl. CLASSIFICATION

Nonhazardous

UMttSUAL FIXE ANO EXPLOSION HAZ*«gS

Compressed air at high pressures will accelerate the burning of materials to a
rate than they bum at atmospheric pressure.

greater

A
REACTIVITY DATA

STABILITY
UMUM* 1

SUM* X

cowamoMS TO AVOID

IMCOMPATIBUJTY (UiUruui U ***̂ )

None
HAZARDOUS OCCOMPOKTTtOM PRODUCTS

'Non-
HAZAROOUC POLY1
M.r OMWT

W«M*I O«cur

UERIZATtOM

X

CONOIDOMS TO AVOID

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN M CXXE UATZRIAL a an f aim c* SPILLS

N/A

WASTE DISPOSAL UCTHOO

N/A

EMERGENCY RESPONSE INFORMATION
IN CASE OF EMERGENCY INVOLVING THIS MATERIAL, CALL DAY OR NIGHT (800) 231-1365

^ _ ̂  OR CALL CHEMTREC AT (800) 424-8300
RR307658



*SS*IRA "' ~' -----

VEKTIUTIDN

PROTECTIVE GLOVES
Anv material

EYE PROTECTION

Safetv ooQcles or alss
OTHER PROTECTIVE EQUIPMEKT

Safetv shoes

- - - - - - -----
LOCAL EXHAUST '

N/A
MECHANICAL f&*«M

N/A

ses
.... . .... . . . . .

•- - - - - - . , . . . - .

OTHER

SPECIAL PRECAUTIONS
SPECIAL LABELING INFORMATION
DOT Shipping Name: Air, compressed DOT Hazard Class: Nonflammable gas
DOT Shipping label: Nonflanmable gas T.D. No.: UN 1002

SPECIAL MAHOUHG RECOMMENDATIONS

Valve protection caps must remain in place unless container is secured with valve
outlet-piped to use point. Do not drag, slide or roll cylinders. Use a suitable
hand truck for cylinder movement. Use a pressure reducing regulator when connecting
cylinder to lower pressure (<"3,000 psig) piping or systems. Do not heat cylinder by
any means to increase the discharge rate of product from the cylinder. Use a check
valve or trap in the discharge line to prevent hazardous back flow into the cylinder,

For additional handling recommendations consult L'Air Uauioe's Bncyeiepeda d« Gsx or Comprtised Gas Axioojaion Pampnut P-i.

SPECIAL STORAGE RE COM MEND ATI OMS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area
away from heavily trafficked areas and emergency exits. Do not allow the temperature
where cylinders are stored to exceed 130F (54C). Cylinders should be stored upright
and firmly secured to prevent falling.or being knocked over. Full and empty cylinders
should be segregated. Use a "first in-first out" inventory system to prevent full
cylinders being stored for excessive periods of time.

For additional storage recommendation* consult L*AJT.Ucuid*'i Encyclopedia 6* Gaz or Compressed Gas Auocatoon Pamphtat P-1.

SPECIAL PACKAGING HE COM MEMO ATI OMS

Dry air is noricorfbsive "and may be used with all materials of construction. Moisture
'causes metal oxides which are formed with air to be hydrated so that they increase
in volume and lose their protective'role (rust formation). Concentrations of S02f

salt, etc. in.the moisture enhances the rusting of metals in air.

OTHER RECOMMENDATIONS OR PRECAUTIONS

Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled
by the owner or with his (written) consent is a violation of Federal Law (49CFR).

•Vanou* Government aotnoM fc*. Daomnuni rt TramaomMn. Occuonoml S*M* *** HM»I A»«iM->a>on. Fee* •*« On* <*OMwia>ui md onera) -*r **
•eecrftt rttgugw* ear»e»riiM»fl m MAioonMon. ftenaî  iiDt»ff« ̂

™————— . _ ^ AR307659



UQUID AIR CORPORATION
iwousnuAL

TRADE NAME AND SYNONYMS: (Continued)

Air; Compressed Air; Compressed Air, Breathing Quality

NOTE: Atmospheric air which is compressed is composed of the following concentrations
of gases:

Gas Molar %

Nitrogen 78.09
Oxygen 20.94
Argon 0.93
Carbon Dioxide 0.033*
Neon 18.18 x 10~4
Helium 5.239 x lO"4
Krypton 1.139 x 10"4
Hydrogen 0.5 x 10"4
Xenon 0.086 x
Radon . 6 x 10"18
Water vapor Varying concentrations

* Concentrations may have slight variations.

Compressed air 1s also produced by reconstitution using only oxygen and nitrogen,
This product contains 79 aolar percent nitrogen and 21 molar percent oxygen plus
trace anwunts of other atmospheric gases which are present in the oxygen and nitrogen.

AR307660



".ATrTlAL Si?rTY DATA SHEET " "

7 A? TKC. K3r? vrr ̂ p / -:r--
r.D. 50X 277 IfCTERUAL 13: TICT^

DAYTON, OHIC 454C1-0277 •' DURAS3ND TSP CLEANED
REVISION1: 2
DATE: JANUARY 30, 195?

NATIONAL PATMT
- AND COATIVSS
ASSOCIATION

HAZARDOUS MATERIAL
IDENTIFICATION

SYSTEM

HEALTH. HAZAP.P
FLAMMABILITY HAZARD
REACTIVITY HAZARD

PERSONAL PROTECTION

2 - MODERATE
0 - MINIMAL
0 -;MINIMAL

3 - GLASSES,
GLOVES

SECTION I. MATERIAL IDENTIFICATION

^ADE/MATERIAL NAHSs' -OORABOND TSP CLEANHR
ASCRIPTION1: HASY MIX, WALL CLEANER
^5: KIXTURr "" "" -•---.-.-—."--— .-- •

SOS REVISION DATE: .AUGUST .13, 1990
HIPPING NAME (4-9 CFR 1T2.101): NA
.O.T. ID NO. <*9 CFR 1T2.1015: NA
.3.T. LABEL REOUIRED (*9 CFR 1T2.101): NA
?A HAZARD CLASS - IF DISCARDED (40 CFR 261):. NONS

~ACTURER:DAP INC. -
P.O. BOX 2T7 IN OHIO 1-513-667-4461
DAYTON, OH 454C1-C277

SECTION II. INGREDIENTS

NGREDIENT NAME:
3DIUH SULFATE
GDIUM SESQUICARBONATE
RISOOIUM PHOSPHATE
5MAINING INGREOIENT.S ARE

--- - f A C LtllUQCD*

7757-52-6
533-96-C
76C1-54-9

NOT REGULATED BY QSHA

AND HAZARDS

PERCENT: EXPOSURE
40-50 10
30-40 NE
10-20 Nc

AND ARE CONSIDERED

LIMITS
MG/M3

TRADE SECRETS

SECTION III. PHYSICAL DATA

??=ARANCE £ ODOR: WHITE. CRYSTALLINE POWDER
3ILING POINT: NA EVAPORATION RATE: NA
i?OR PRESSURE: NA SPECIFIC GRAVITY (H20=l): 1.6
&T=R.SOLUBILITY (X): APPRECIABLE 2 VOLATILE .BY VOLUME: NA
APQR DENSITY (AIR=1>: NA
CC -LESS WATER LESS VOLATILE SOLVENT (G/LITSR): 0
31 MATERIAL (G/LITER): 0

MSDS T1076 CONTINUES ON PACE 2 —— PAGE 1

flR30766l



*AT = -.IAL SAFETY DATi SHEET

DA° INC. us**s *"%: "t? / ~"
*,Z. £"-X 277 , I.V^-^NAL !*>: 7" : 7DAYTOK, OHIO 454C1-0277 DURABO^D TSP CL = AREVISION: 2DATE: JANUARY 30,

" ' SECTION I V . FIRE A K g EXPLOSION DATA___________

',3H POINT <KETHOD): NOME LIMITS: LEL Z: NA UEL ?: NA
riNsuisHiNG MEDIA: USE PROPER MEDIA FOR CAUSE OF FIRE. USE WATER SPRAY,

"ECHANICAL FOAK, CARBON DIOXIDE OR DRY CHEMICAL.
JSUAL FIRE OR EXPLOSION HAZARDS: SULFUR OXIDE GASSES MAY BE EMITTED AT HIGH

TEMPERATURES.
HCIAL FIRE-FIGHTING PROCEDURES: USE WATER SPRAY TO COOL EXPOSED SURFACES. W:

SELF-CONTAINED BREATHING APPARATUS.

~" SECTION V. REACTIVITY DATA ~

MATERIAL IS STABLE. HAZARDOUS POLYMERIZATION WILL NOT OCCUR.
5MICAL INCOMPATIBILITIES: REACTS WITH ACIDS. DO NOT KIX WITH BLEACH, VINEGA

OTHER ACIDS.
EDITIONS TO AVOID: EXCESSIVE H=AT
IARDOUS DECOMPOSITION PRODUCTS: CARBON DIOXIDE; SULFUR 0X105 FUHES.

THTS P^nOUCT

SECTION VI.

TS WOT CONSIDER!

HEALTH HAZARD INFORMATION

=t5 A CARCTNOCSN 6Y THF WTP.
———— £r
T4RC AND OSWî

CONDITIONS WHICH MAY B£ AGGRAVATED BY CONTACTS ASTHMATIC CONDITIONS MA'
WORSEN FROM PROLONGED AI
CONTINUOUS EXPOSURE.

IMARY ENTRY RQUT=(S5= SKIN CONTACT.
UTE EFFECTS: MAY CAUSE'SEVERE EYE IRRITATION. HAY CAUSE HIUD SKIN IRRITATIO.
INC£STEO. WILL CAUSE IRRITATION OF MUCOUS MEMSRANSS OF THE MOUTH, THROAT
3PHAGUS AKD STOMACH. INHALING SHALL AMOUNTS OF DUST MAY BE VERY IRRITATING.

HFFECTCS): PROLONGED EXPOSURE MAY CAUSE SERIOUS OR PERMANENT EYE DAMAG!
AND MORE SEVERS SKIN IRRITATION.

AID:
£YS CONTACT: FLUSH'WITH LAR5E AMOUNTS OF WATER FOR 15 MINUTES.CONTACT A PHYSICIAN IMMEDIATELY.

SKIN CQNTACTsWASH WITH SOAP AND WATER. REMOVE CONTAMINATEDCLOTHING. IF IRRITATION PERSISTS CALL PHYSICIANS.
INHALATION:REMOVE TO FRESH AIR. CONTACT PHYSICIAN IMMEDIATELY.
INGESTIQNiDO NOT INDUCE VOMITING. DILUTE BY GIVING SEVERAL

GLASSES OF WATER OR MILK TO. DRINK IF VICTIM IS ^niLt^nnt
CONCIDUS. CONTACT PHYSICIAN OR REGIONAL POISON CONTROL
CENTER.

HSDS 71076 CONTINUES ON PAGE 3 —— PAGE
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MATERIAL SAFETY DATA 'SHEET
DAP INC. *Srs rvcr TAP / n—-.

°.G. 30X 277 - INTERNAL lD:-J>:cTo
DAYTCNv OHIO *r54Cl-Q277 DURA30NC TS? CL5AN=R

REVISION': 2
DATE: JANUARY 30, 19°9

SHCTIOW VII. S»ILL, LEAK AND DISPOSAL PROCEDURES

ILL / L=AK PROCEDURES: CONTAIN SPILL, PLACE INTO DRUMS FOR PROPER DISPOSAL.
-3H REMAINING AREA KITH WATER TO REMOVE TRACE RESIDUE. EVACUATE UNPROTECTED
-.SONNEL FROM AREA. USE PROPER SAFETY EQUIPMENT. MAINTAIN ADEQUATE VENTILATION
3ID DISCHARGE INTO SEWERS OR FRESH WATERS.
3TE'MANAGEMENT / DISPOSAL: DISPOSE OF ACCORDING TO FEDERAL. STATE AND LOCAL
AfOAROS. DO NOT REUSE EMPTY CONTAINERS. THIS PRODUCT IS NON-HAZARDOUS ACCORDI
U.S. =PA'S HAZARDOUS WASTE MANAGEMENT REGULATIONS.

SECTION VIII. SPECIAL PROTECTION INFORMATION

RSONAL PROTECTIVE EQUIPMENT:
GQGGLES:SAFETY GLASSES RECOMMENDED

GLOVES:RECOMMENDED
=.= S?IRATOR:IF 8-HOUR EXPOSURE LIMIT OR VALUE IS SXCEEDED USE AN APPROVED

NIOSK/OHSA RESPIRATOR. CONSULT YOUR SAFETY EQUIPMENT SUPPLIER AND T
OHSA REGULATION, 29 CFR 1910.134 FOR RESPIRATOR REQUIREMENTS.

RKPLACS CONSIDERATIONS:

B̂R"

lLATION':PROVIDE SUFFICIENT MECHANICAL VENTILATION TO MAINTAIN EXPOSURE BELOUPEL AND TLV.
AKINAT50 EQUIPMENT:WASH CONTAMINATED CLOTHING SEFORS REUSE.

SECTION IX. SPECIAL PRECAUTIONS
SEGREGATION: STORE IN A COOL WELL VENTILATED PLACE AWAY FROM ACIDS.

35CIAL HANDLING / STORAGE: KEEP CONTAINERS TIGHTLY CLOSED WHEN NOT IN USE. KEE1OUT OF REACH OF CHILDREN. KEEP CONTAINERS FROMEXCESSIVE HEAT.
:T CLASS: NONE . :~ " ._::....._.:- -- - - ----- - --

HIS DATA IS OFFERED IN GOOD FAITH AS TYPICAL VALUES.AND NOT £| A PRODUCT
*=CIFICATION. NO WARRANTY, EITHER EXPRESSED OR IMPLIED. IS HEREBY MADE. THE
K3MMSNDED INDUSTRIAL HYGIENE AND SAFE HANDLING PRgCSOURSS ARE BSLIEVED TO BE.
="=RALLY APPLICABLE. HOWEVER, EACH USER SHOULD REVIEWTHESE RfCOMMENDATIONS

FIC CONTEXT OF THE INTENOcO USE AND OETEMINE WHETHER THEY ARE APPROPRIATE,

END OF MSDS 71076 —— PAGE 3
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Genium Publishing Corporation
l]45Cataiyn Street

ScrCTcctadylNY 12303-1836 USA
Sheet No, 467
Automotive Gasoline, Lead-free

(518) 377-SSS4
Issued: 10/81 Revision: A, 9'9l

.___..,_.,—,___________________.___________.____.__________ 35 i
Automotive Gasoline, Lead-free, Description: A oux&re of volatile hydrocarbons composed mainly of branched-chain R i
ptrtffhs, cyciopanfTffiS, otefmj. Daphthenes, and immancs. fa general, gasoline is produced from petroleum, shale oil I -
Athabasca, tar sands, and coaL Motor gasolines arc made chiefly by cracjj,±ig processes which craven heavier penoleum S 2*
fractions into more volatile fractions by T̂ TT*!! or catalytic decomposiDon, Widely used as fuel in internal combusoon ^ A
engines of the spade-ignited, mĴ ucatiag type. Automotive f asoline has an nrrmr number of appxoximaiely 90. A high
content of aromatic hydrocarbons and a consequent high toxidty are also associated with a high cctaije raimg-Some
gasolines sold in the US r̂ r̂ 'p a minor proportion of tsffadhyUead, which is idded is coaceantions not exceeding 3 ml .
psr gtUcc to prevent engine "Tmock." However, methyl-ien-buryi ether (MTBE) has almost completely replaced F 3
unetbyllead. . ' . . . . *
Other Designations: CAS No.S006-61-9, hauii^ gasoline,gasoleoe, motorspiria,nimrtlgasoline, peooL
Mtnnfacmrer;. Contact your supplier or dixsibaior. Comuil latest Chanicai Week Buyos' GuidiF* for a suppliers list.

Cautionx: Inhalation of aatomonVe gasoHss vapors can cioate stease bornins; in throat and hmgs, central nervoux system (CNS)
depreuion. and possible faul pulmonary ***gmp Gasoline is t dangerous fire and explosion hazard when exposed to heat and fUmes.

AutomoQve gasoline, lead-tree*
1990 OSHA FEU 1590-91ACGTH TLVi 1985-W Toxidty Data*
8-hr TWA: 300 ppm. 900 mg/s3 TWA: 300 ppm, B90mfVzB* Mas, mhalatipn.TĈ : 900 ppm/1 hr; toxic effecu include seost
15-min STEL: 500 ppns, 1500 mg/m3 STEL; 500 ppm. 14SOm)|/m' organs ml special leases (coDJuaaiva griiation), behavioni

(haDnfflniboBit dissoned pscep&o&s), lusgs, thorax, or
1990 NIOSH REL respiration (coufh)
None estabHsbed " Human, eye 140 pps/8 hr; toxic effects include PJM irhiation

Rat, m

utO%ptiiff'TB̂ i<%coBM IV Other iddaivca iaoadt
sutfor, pboepboeut, ud WTBE.

'

Boiling Point: Initially, 102 "F (39 *C); aftET 10% distilled, 140 "F . Density/SpedAc Gravity: 0.72 to 0.76 at 60 T (15jS *Q
(60 *C); after 50% distilled, 230 T (110 'Q; aftg 90% distffled. Water SohibBfty: Insoluble
338 'F (170 "Q; final boiimg poim. 399 T (204 "C)

Vipor Density (air = 1): 3 JQ to 4 jO
Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with t characteristic odor recognizable at about 10 ppm m air.

Flash Point: -45 "F (-43 *C) I Aatotraltloo Temperature: 536 tt 853 *F (280 CD 456 *Q | LEU 13% r/v______\ UEL;6.Q%v/v
Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media, use of water may be ineffective to extinguish
fire, but use WKIST spray to knock down vapors and to cool fire-exposed drums and »»«fa to prevent prcauit rupture. Do not toe a solid stream of
water since it may spread the fueL
Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard
when exposed to heat and fl*nrer Vapors can fiow to an ignition source and flash back. Automobile gasoline can also react violently with
oxidizing agents.
Special Fb-e*nghti]xg Procedures: Isolate hazard area and deny easy. Since fire may produce toxic fumes, wear a telf-costained breathinc
appantus (SCB A) wim a ri,i2 facepiece CTerated m pressure-demand or p
extinguished, use nonspaiiing tools far cleanup. Be aware.of runoff from fire control methods. Do not release to sewers or waterwtyt.

StabUlty/Folymerizŝ ton: Automotive gasoline is stable at room temperamre in closed connrnm ander normal storage rod handlini conditions.
fj,«yM-ri™it polymerization cannot occur.
Chemical Incompatibilities: Automotive gasoHne can react with oxidizing miTffrith such as peroxide*, nitric acid, and perealoraiet.
Conditions to Avoid: Avoid heat and ijjmtian sources.
Hazardous Products of Decompotttkm; Thermal oxidan've decomposition of automotive gasoline can produce oxides of carbon and paraalry
oxidized hydrocarbons.

A«T
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SQ 4o« Auiomonve uasonnc.
Sagtion6. Health H«Tnrd Data
Carcmogemclrr: IB 1990 reports, the lASC list gaxolme as a possible haman carcmogea (Group 2B). Although me 1 ARC has asucnea an overa
evaluation to sasohne. H his sot miywrl aa overall evabuaos to .rprrifir oihszaaces-withm this poop (inadequate human evidence!
Summary of Riiks; Gasoline vapors are considered modsiztdy poisonous. Vapor inhalation can note central nervous system (CNS) dsprcssic-
aoa mucous ssesienae and respiratory tract imticoa. Bnef mhaiinoas of high coacentrxbons can eime a fatal piilmonafv eaemi Reocrî
TOTeases to f uobne vapor caneenaiaonj ait: 160 to Z70 ppm causes eye aad threat rotation m several hours; 500 to 900 ppm causes cy-. nos:
and ugoat irntinon. tad dtmness a 1 fan and 2000 ppm produces mild anesthesia m 30 mm. Higher coaceaganoas are intoxicuine ia
minutes. If Ixrje areas of skm are exposed to jasolme, toxic mounts may be absorbed. Repeated crprolonged skm exposure causes de.— M*..
CenxiD individuals may develop faypgrieoiiavay. .ageaJoa can cause CNS depression. Pulmonary aspsaoon after mgestioa can cause jev«5
paeumonius. la adulis. ingesaoa 01 ZQ a 50jf gasohne may produce sevtre sj——— - * - - • - - - • <
Medical Conditions Aggravated by Looc-Tersi Expomrt: None reported.
T irget OryanE Sjon. eye. respiratory ana central nervous lystentt,
Primarv Entry Routee Inhalation, mgestioa. IZJB mmtrr.
Acuu EUcctE Acme mhalanaa produces ntease nose, tfartuE, and tang BTituJoa; heidachea; blurred vision; conjunctivitis; flushing of the facr;
xasntal eottftmoa; jtaggntflg gait; ilurred speeca; and ̂"ĝ tfn""**̂ '̂  Knnesmcs wim coavulxions. Ingesaoa rtiBfrt mebruconULrunjcennesi),
vomitmg. dizziness, fever, drowzmess, coanuaon. and cyanosis (a bluci ID ̂"̂  purplish coloration of *&*> *T>̂  mucous aaembrute g»̂ fr̂  by lict
of oxygen). Arpcnuon ciutnc choking, cough, shortness of breath, mnri»rt rate or rapiiauJoa. excesaivdy rapid heanbeat. fever, bronchitis, and
pneumonia!. Other symptoms following acute exposure include acme hemorrhage of the pancreas, faoy degeneration of the liver aad kidneys.
and pissive coBgetuon of spleen.
Chronic ElTectj: Chronic inhalation malts ia appetig loss, nmira. weight kan, intnmma. and uausual seas&viry Qryperesthesia) of the diral

foltowcd by:
cause blistering, drymg. and lesioas.
FIRST AID
Ey«: Geatly lift the eyelids and flush immediately aad coatmsoaily wilh flft̂ ĝ •""«"*• of water ODD! transported to aa emergency gydir*!
facility. Consul: x phyxioxa unmediaiely.
*•-'—*• '" --— -'——-»-*—•*-—«'—_»-.-_-j-—imo*marfwBertettasastl5inviI«ieddeBedarblisieredsx^
physiciaa. Wash affected area with soap and WHET,
Inhalation: Remove exposed pencm to fresh air aad support bieathigg as needed.
Ingestloa: Never give asylhmg by mouth to aa ttaeoBsaoux arconvuuing person. If iagcited, do not induce vemitinf due to aspiration hazard.
Give consciaus victim a mixture of 2 ttblgippcpt pf icrĴ itBd rhirr̂ tl Tnt̂ MJ M t otof water as drmt ContuU i phyririm jpgŷ rf f ly.
After first aid, get appropriate ia-plaax. param«dic. or commnnfcy BMdical rapport.
Serften̂ Sjpiagaiakgiadĝ ^
5pUI/L*̂ k' N"tify tifry ĵ nynyJ. gvManteaT1 «*«*g»«Mryj»**Bm̂ rgnmi*e**gM''̂ mritipn fpurcet.andp"""'̂ '"̂ **"""*
veatilanoa. Cleaaup ptisonnel should protect agamst vapor rohahtioa and liquid eontaet. Use ncBsptixing tool*. Take up small spills with saad or
other BOBcombostiole adaotfaeoL. D2(s scrage areas to ccmiTDl leaij n5>i spflli. Follow appbcabte Ĉ HA reguÛ ^
Aquatic Tenacity: BlttEgiE. frethwater, LCL, t ppm*6 hr.
Disposal: Coo tact your supplier or a toasted magaoOTfgdetaited recommend
EPX Deiignatioiis . *
RCRA Hazardous Wane (40 CFR 26*1.21): Characteristic of kaitabiliry
CERCLA Hazardous Saottance (40 CFR 302.4): Not listed
SARA Extremely Hazardoos Substance (40 CFR 355): Not listied
SARA Toxic Chemical (40 CFR 37i£5): Not Hoed
OSHA Designations
T.JW-H as as Air Coniammmi (29 CFR 1910JOOO, Table Z-l-A)

^*->iHiiti,iy^SfSfKitrmi>f^^̂ ^̂ ^̂ fjl̂ ^̂ ĵf̂ ^̂ Ŝ̂ ^̂ ^̂ ^̂ ^
GogjlcK Wear proteenve eyeglasses or chemical safer/ goggles, per OSHA eye* aad face-protection regulations (29 CFR 1910.133). Since
coatact lens use m industry is Luuxroversial, establish yoer own policy. ____
Respirmton Seek prafenxmal advice prior to respirator rejection and use. Follow OSHA respiratcr regulations (29 CFR 1910.134) and. if_ _ _ _ _ _ .__^«.., _ _ _,——:——^__.___ ._._..-_ . « « . „ _ _ _ _ , _ . _ _ _ „_ * r. far vaporcoacentntionswt immedi-
ately danjcrous ID life car health, use chemical cartridge respirator equipped with organic vapor cartridges), or a sopplied-ur lespiramr. For
KDcrgccty or Donrotiaoe operatiocs (ckaning spOls, reactor venels, or storage tanks), wear an SCBA. Warning! Air>purifyins respirators do not
protect •workers in cayjen-fofi&tn: amosolteres,
Otbcn Wear iamemoux giovts. boots, ̂noas, and cauatlets to prevent prolonged or repeated skin eon tad Materials such as aeoprme or
polyvmyi alcohol provide ezcelleoVfDod munapcf for protective clothing. Note: Rftir̂ w** of ̂rgjfic Tr™*>̂ iils gm vary from product to
product.
Ventllattoa: Provide geseral asd local tiplotjoa-proof exhaust ventHaflon lyncnss tt maiouia airborne coaceatntiotu below the OSHA PEL*
(Sec. 2). Local rihtan vtmflâ ca is preferred xmee it prevents ccciannnam dispeiiioo into the west area by contnllisg it at its looiee.0*"
Safety Statkioc Make available is tbe wort area emâ cncy eyewash statioas, safcw/qukk-drench showas, and washing faefljtiet.
Contamiaaud Equipment; Remove this matrrial from your stioes and equipmenL Laander coatammated gifttHmy before wearing.
Comments: Never eaz. diiat. or stoolx m wtafc areas. Practice good penraal hygiene after using this material, especially before *»î , drinking.
smobng. tmn; the milet, or applying cmartict.

Scorage Rtqulremcatc SBOTC m closed cootamm m a cool, dry, weU-vcntilaied area away from ben and ignition loaiees aad strrot oxidizng
ageou. Prô ci cootainax from physical damage. Avoid direct sunlight. Storage must meet requirements of OSHA Class IB liquid. Outside or
Oeuched storage preferred. ' "
Engintcring Coatroic Avoid vapor iafealuioo rad ikin or eye contact. Consider a reipirattgy projection piugiam that iaelades regular tninmju
mamtenanec, mspectxm. end evahuzbo. ladder me of this znaienal requires expteion-proof exhaust ventilation to remove vapon. Only nie
guoline as a fuel aoaree dt£ to iis voU£fliqr aid Dammabk/explocive namze. Practice good personal bygieae md housekeeping procedures. Wear
cleaa wort clothing drQy.

Transportation Datt (49 CTR177J01, J02)
DOT Shlpplae Ntme: Gaaoliae (sncbdatg casmf-hfod and natural} IMO SMppiatName: Gajolinc
DOT Hazard Qau: Flaismabk Hqsid IMO Hazard Clan: 3.1
ID Nô  UN12CB ID No; UN12O
DOT Label: Flammabk bqmd IMO Labcb Flammable liquid
DOT Packaging EicrpttoiE 173.111 IMDG Packafiag Gronp: H
DOT Packaging Rvqt̂ mxteatc 173.119
MSDS Crf*e*«K R^KWCK J&. 73, 19. 100, 101. 103. 12< 126, 127. 132. 133. 136. 134. 140. 143, J4& IS3. 139
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DATE. OT/*3/90 ACCTt.
XUOCXi O5«91K50O93 CAT NOi K£9XS80 FO NSRr

MHEXANESS*
CZHEXANESX*
BBHCXANESSS

r»*»- - "
fertTERXAL SAFETY DATA SHEET

....... ----------- ̂- --......-..*.-.----..-..-.....,...... ...̂. ............

FISHER SCIENTIFIC EMERGENCY CONTACTSi
CHEMICAL DIVISION GA6TON L. PXLLORX. C*013 T9S-T10B
1 REAGENT LANE AFTER BUSINESS HOURS. HOLIDAYS.
FAIR LAWN NJ 07*10 CR013 T9«-TSZ3
CE013 796-7100 CHCMTREC ASSISTANCE* CS003

THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER. WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY. OTHER WARRANTY. EXPRESS OR IMPLIED, WI7H RESPECT TO
BUCH INFORMATION. AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN IMVEBTICATIOMS TO DETERMINE THE SUITABILITY OF THC
INFORMATION FOR THEIR PARTICULAR PURPOSES.

SUBSTANCE IDENTIFICATION

BUBSTANCEt CSHCXAMESXS

TRADE NAMES/SYNONVMSi
N.HEXANE, NCi-ctoSTii HEXVL HYDRIDE; NORMAL KEX*NE, SKELLYSOLVE stSTCC *3oaiaij UN itoa, H-JOO, H-JJV, H-i»E, M-tsi, N.X, CSHII-} ACCIDSSI

CHEMICAL FAMILYi
HYDROCARBON, ALIPHATIC

MOLECULAR FORMULA. C6-H1+

MOLECULAR WEIGHT, Sfi. CO

CERCLA RATINGS CSCALE 0-I>i HCALTHsU FIREsS RCACTIVXTYsO PERSISTEWCErl
NFPA RATINGS CSCALE D-+9t HEALTH=1 FIREsJ REACTIVITYsC

COMPONENTS AND CONTAMINANTS " "*' ----------«--•

COMPONENTi N-HTXANE PERCCNTi VARXES
CABS 110-5+-1

COMPONENT^ Z.METHYLPENTANE PERCCNTI VARIES• CAB* 107-ai-s
COMPONENT: 3- METHYLPENTANE PCRCEHTi VARIES

C««* 96- It— 0

COMPONEWTi NEOHEXANE PERCENT. VARIES
CAS* TS-ai-I

COMPONEUTi 2, 3-OIMETHYLBUTANE ' PERCENT. VARIES
CAS* 79-tS-a

OTHER CONTAMINANTSi NONE

EXPOSURE LIMITS)
HCXANEi

SO PPM (ISO MC/M13 OSHA TWA
SO PPM C180 MG/MX3 ACCIH TWA
1OO PPM NIOSH RECOMMENDED 10 HOUR TWA,
S10 PPM NXOSH RECOMMENDED IS MINUTE CCXLXNC

HEXANE, ALL ISOMCRS OTHER THAN N-HEXANEi
500 PPM Cl»00 MG/M33 OSHA TWA, 10OO PPM C**00 MC/MX3 OSHA STEL
500 PPM CISCO MC/M33 ACGZH TWA] 1000 PPM C>*OO MC/MZ) ACCXH STEL

ALKANEB CCS-Ct>i
250 MC/M3 NIOSH RCCOI IIICMDgP 10 HOUR TWA,
1»00 MC/M3 NIOSH RECOMMCNDED 1C MINUTE CCXLXNC

V V " ̂ ^^^^^•^^^^^•^^^^^^^^^^^^*»^^^**^^*» ̂  ̂  ̂  • ̂ M^^^^V^^^fl*^^^«B^#^«»^^^^^^^^^*^*^^^^^4

PHYSICAL DATA .

DCSCRIPTXONi COLORLESS LXSUID. FAINT ODOR. VERY VOLATILE

BOILING POINT, 12ft F C Sf C3 MELTING POINT. -1X9 F C-9C C3

SPECIFIC CRAVXTVt Q. 7 VAPOR PRESSURE) ICY I II II C • £0 C

SOLUBILITY IN WATERt INSOLUBLE VAPOR DENSITY. X. 0

SOLVENT SOLUBILXTYl ALCOHOL, CHLOROFORM, ETHCR

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARDt -Z

AR307666



DATE. 07/13/90 ACCT. OB1MO-01 * '
XNDCXi OS*9X*SOO9X CAT NOt K£91SOO PO NBRi N/A

DANGEROUS FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

VAPORS ARE HEAVIER THAN AIR AND HAY TRAVEL A CONSIDERABLE DISTANCE TO A SOURCE
OF XCNXTXOM AND FLASH SACK. ' «

VAPOR* AIR KXrfTURCS ARC EXPLOSIVE ABOVC FLASH POINT.

DUE TO LOW ELCCTROCONDUCTXVXTY OF THE SUBSTANCE, FLOW OR AGITATION MAY
GENERATE ELECTROSTATIC CHARGES RESULTING IN SPARKS WITH POSSIBLE IGNITION.

FLASH POXHTj -7 F C-Z1 CO CCC3 UPPER EXPLOSIVE LIMIT. 7.1*

LOWER EXPLOSIVE LIMIT. 1.1% AUTOXCUXTXOM TEMP, i +S7 F C&ZX C3

FLAMMABXLXTY CLASSCOSHAJi IB

FXRCFXGHTXKB MEOXAt
DRY CHEMICAL, CARBON DIOXIDE, HA LOW. HATCH SPRAY Oft STANDARD FOAM
tl»*T EMERGENCY RESPONSE GUIDEBOOK, DOT P CftOO. +3.

FOR LARGER FXRCS. USC WATER SPRAY, FOC OR STANDARD FOAM
C3.9B7 CMCRCCNCY RCSPOMSC GUIDEBOOK, DOT P 1«OQ. *3.

FXRCFICXTXNGi
MOVE CONTAINER FROM FXRC AREA IF POSSIBLE. COOL FIRE-EXPOSED CONTAINER* WITH
WATCR FROM SIDE UNTIL WELL AFTER FIRE XS OUT. STAY AWAY FROM STORAGE TANK
CMOS. FOR MASCXVC FXRC IN STOWAGE AREA, USC UNMANNED HOSC HOLDER OR WON! TOR.
NOZZLES. ELBE WITHDRAW FROM ARCA AND LET FXRC BURN. WITHDRAW IMMEDIATELY IN
CASE OF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY DISCOLORATION OF
STORAGE TANK DUE TO FXRC C19S7 EMERGENCY RESPONSE GUIDEBOOK, DOT P «00. *.
GUIDE PASE £72.

CXTXKCUXSH ONLY XF FLOW CAN BC STOPPED, USC WATER XN FLOODING AMOUNTS AS FOG
SOLID STREAMS MAY NOT BC EFFECTIVE. COOL CONTAINERS WXTH FLOODING BUANTXTXCS OF
WATCH. APPLY FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING TOXIC VAPOftS.
KEEP UPWIND. EVACUATE TO A RADIUS OF 1SOO FCCT POR UNCONTROLLABLE FXRCS.CONSIDER EVACUATION or DOWNWIND ARCA XF MATERIAL is LEAKING.
WATER MjAY BC INEFFECTIVE CNFPA 3££M, FXRC HAZARD PROPERTIES OF FLAMMABLE
LXBUXDS. CASES, AND VOLATILE SOLIDS, 19 HO

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION *9> CFR 17ft. lOli
FLAMMABLE LIAUID

DEPARTMENT OF TRANSPORTATION LABELING REAUIRCMENTS T-9 CFR 17£. 101 AMD
SUBPART Ci

FUAMMABLC LIAUID .4

DEPARTMENT OF TRANSPORTATION PACKAGING RCSUXRCMCMTSi +9 CFR 173. 119
EXCEPT! ON «i n-9 CFR 1T3. 11*

TOXXCXTY

H-HCXANCt
10 MIC CYE-RABBXT KXLD IRRITATION, (SO PPM EYE -HUMAN IRRITATION C3BMKAJ>i
190 PPM/ a WEEKS INHALATION- HUMAN TCLOi 1X0 GM/M3 INHALATION-MOUSE LCLO,
I*. 710 MC/KC ORAL -RAT LD*0, MUTACENIC DATA CRTECS3, REPRODUCTIVE EFFECTS DATA
C RTCCS3 .
CARCINOGEN STATUS) NONE.

N-HCXANC XS AN CYC. MUCOUS MCMSRANC AMD SKXN IRRITANT, CENTRAL NERVOUS „'
SYBTCM DEPRESSANT AND MCUROTOXXN. POXSONXNC MAY AFFECT THE HEART. PERSONS WITH
PRE-EXISTING SKIM. LIVER. KIDNEY, AND RESPIRATORY DIBCASE MAY SC AT AN
INCREASED RISK FROM EXPOSURE. ALCOHOL HAY ENHANCE THE TOXXC EFFECTS.
A LOW ORDER OF MYOCARDIAL H.MSXTXZATXOM TO CPZNCPHKXMC MAY OCCUR.

X-MCTHVLPCNTAMCtCARCINOGEN STATUSt NOWC.LOCAL EFFECT Si IRRITANT- INHALATION. SKIN, CVCS.ACUTE tOXXCXTY LEVEL) NO DATA AVAILABLE.TARGET EFFCCTSi CCNTRAL NERVOUS SYSTEM DCPREBBANT.AOOXTXOMAL DATAi STIMULANTS SUCH AS CPXNCPHRZMC MAY INDUCE VENTRICULARFIBRILLATION.
3- MfTTHYl.PCNTAKCi
CARCINOGEN STATUS. NONE.
LOCAL EFFECTS. IRRITANT- SX1H. EYE, MUCOUS MEMBRANES.
ACUTE TOXXCXTY LEVEL. MO DATA AVAXLABt-E.
TARGET EFFCCTBi CENTRAL NERVOUS SYSTEM DEPRESSANT.
ADDITIONAL DATAi CONSUMPTION OF ALCOHOL MAY POTENTIATE THC TOXIC CFFCCTS. USC
OF STIMULANTS SUCH AS CPXNCPHRXNC M*V XNDUCC VENTRICULAR FIBRILLATION.

NCONCXANCt
CARCXUOGCN STATUS* MONC.
LOCAL EFFECTS. IRRITANT- INHALATION* SKXN. EYES.
ACUTC TOXXCXTY LCVCLi MO DATA AVAILABLE.
TARGET EFFECTS! CENTRAL NERVOUS SYSTEM DEPRESSANT.

I
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PACE) S
DATEi 07/13/90 «CCTi 0*16*0-01
XMOCXi QSB93KSOO93 CAT NO) H£9£3OQ PO MBRi N/A

ADDITIONAL DATAi STIMULANTS SUCH AS CPXMCPHRINC MAY XMDUCC VENTRICULAR
FIBRILLATION. - -- , -

1,l-DIKCTHYLBUTANEi
CARCINOGEN STATUS) NONE.
LOCAL EFFECTS! IRRITANT- SKIN, EYE, MUCOUS MEMBRANE.
ACUTE TOXXCITY LEVEL) HO DATA AVAILABLE.
TARGET EFFECTS) CENTRAL NERVOUS SYSTEM DEPRESSANT.
ADDITIONAL DATA) CONSUMPTION OF ALCOHOL MAY POTENTIATE THE TOXIC EFFECTS. USE
OF STIMULANTS SUCH AS CPXMEPHRXME MAY INDUCE VENTRICULAR FIBRILLATION.

HEALTH EFFECTS AMD FIRST AID

INHALATION)
W.HEXAMEi ' " _ " " - - - - -- _ _ _ _ _ _ _
XRRXTAMT/NARCCTXC/NCURbtOXXM.
5000 PPM IMMEDIATELY DANGEROUS TO LIFE OR HEALTH.
ACUTE EXPOSURE- BSD PPM FOR 15 MINUTES HAS CAUSED UPPER RCBPXRATORY TRACT
IRRITATION. AT 1*00-1300 PPM SLIGHT NAUSCA AND HEADACHE ALSO OCCURRED.
5000 PPM FOR 10 MINUTES CAUSED MARKED VERTIGO. OTHER REPORTED SYMPTOMS
ARE PERIPHERAL NEUROPATHY, GIDDINESS. INCOOROINATION. NUMBNESS OF THE
LIMBS. ANOREXIA, PERSISTENT TASTE OF GASOLINE, CONFUSION. AND LOSS OF
CONSCIOUSNESS IN EXTREME CASES. AMCBTHC8IA OF SHORT DURATION WITHOUT
SEttULEA IS POSSIBLE.

CHRONIC EXPOSURE* REPEATED OR PROLONGED EXPOSURE MAY CAUSE POLVNCUROPATHY
WITH SYMMETRICAL SENSORY DYSFUNCTION OF THE DISTAL PORTIOMB OF THE
EXTREMITIES WHICH SLOWLY PROGRESSES TO MUSCLE! WEAKNESS IN THE TOCS AND
FINGERS AMD LOSS OF DEEP SENSORY REFLEXES. THE DELAY BETWEEN EXPOSURE
AND PARALYSIS MAY BE DAYS TO WEEKS. THE PROGNOSIS FOR .COMPLETE RECOVERY
18 GOOD. ALTHOUGH THE DISORDER MAY INTENSIFY FOR MONTHS. OTHER REPORTED
SYMPTOMS INCLUDE A FEELING OF DRUMKCNESS. ANOREXIA. IMPOTENCE. MEMORY
LOSS, FOOT DROP. BLURRED VISION. COLOR VISION ABNORMALITIES. MODERATE
LOBS OF TOUCH. PXN PRICK. VIBRATION. AMD THERMAL SCMSATXOM,
USUALLY ACCOMPANIED BY ANKLE JERKS. FACIAL NUMBNESS, COLD LCG SENSATIONS.
AND GENERALIZED ACHING OF MUSCLCS AMD WCAKNC8S OF BOTH LEGS. TESTING HAS
SHOWN CLECTROMVOGRAPKIC ABNORMALITIES AMD MOTOR NERVE CONDUCTION LOSS.
AS THE NEUROPATHY BECOMES MORE SEVERE. NCUROGEMIC ATROPHY OF SKELETAL
MUSCLE MAY OCCUR. A LOW ORDER OF MVOCARDIAL SEMSXTIZATION TO CPINEPHRINE
MAY OCCUR. EFFECTS ON THE NEWBORN HAVE BEEN REPORTED FROM REPEATED
EXPOSURE AMD EFFECTS ON THE MALE REPRODUCTIVE SYSTEM HAVE BEEN
REPORTED FROM SINGLE EXPOSURE IN RATS.

KEXANES C OTHER THAN M-HCXAMO)
IRRITANT/NARCOTIC.
ACUTE EXPOSURE- MAY CAUSE IRRITATION TO•THE MUCOUS MEMBRANES. LXBUXD
ALIPHATICS, CS-C9. HAVE ANESTHETIC AND CENTRAL NERVOUS SYSTEM DEPRESSANT
ACTIONS. SYMPTOMS MAY INCLUDE, BUT ARE NOT LIMITED TO, DIZZINESS,
DROWSINESS, INCOORDIMATION. CONVULSIONS, COLLAPSE OR COMA. SOME XBOHEXANE
X8OMER8 HAVE BEEN DOCUMENTED TO SENSITIZE THE MYOCARDIUM TO CPIMEPHRINE.

CHRONIC EXPOSURE. REPCATCD OR PROLONGED EXPOSURE TO ALIPHATIC HYDROCARBONS
MAY RESULT IN EFFECTS AS DESCRIBED IN ACUTE EXPOSURE.

FIRST AID- REMOVE FROM EXPOSURE ARCA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED. PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AMD AT REST.
TREAT CYMPTOMATICALLV AMD SUPPORTXVELV. GET MEDICAL ATTENTION IMMEDIATELY.

SKIN CONTACT i ' ' ' _ _ ' " ' '
N-HEXANEt
IRRITANT.
ACUTE EXPOSURE- VAPOR MAY CAUSE IRRITATION WITH RCDMCSS. Z ML/KG/* HOURS ON
RABBIT SKIN RESULTED IN ATAXIA AMD RESTLESSNESS. AT S ML/KG/* HOURS SOME
DEATHS OCCURRED.

CHRONIC EXPOSURE* REPEATED OR PROLONGED CONTACT MAY CAUSE DERMATITIS'DUE TO
. DEFATTXNC. BLISTER FORMATION, ITCHING. ERYTHEMA. PIGMENTATION AMD PAIN
HAVE BEEN REPORTED.

HEXAWES COTKCR THAN N-HCXAMC)i
IRRITANT.
ACUTE EXPOSURE- MAY CAUSC IRRITATION AND BC ABSORBED THROUGH THC SKIM.
CHRONIC EXPOSURE- THC CC AMD HIGHER LXBUID ALIPHATIC HYDROCARBONS ARE FAT
SOLVENTS, AMD REPEATED OR PROLONGED CONTACT MAY RESULT XM OCFRTTXNG
DERMATITIS.

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
ARCA WITH SOAP OR MILD DETERGENT AND LARCC AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS CAPPROXIMATELY 15-CO MINUTES2. GET MEDICAL
ATTENTION IMMEDIATELY.

EYE CONTACT)
W-HCXANEi• IRRITANT. - - - - - - . . . . . . . . - - . . - . .
ACUTE EXPOSURE* DIRECT CONTACT IN IRRITATION WITH RCDNCSS AMD PAIN. VAPORS

AT SSO PPM FOR 15 MINUTES CAUSED IRRITATION.
CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT WITH IRRITANTS MAY CAUSC
CONJUNCTIVITIS. V

rfCXAMES CCTHCR THAN M-HEXANC3)
IRRITANT.
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ACUTE EXPOSURE- MAY CAUSC IRRITATION. MOST LXAUID HYDROCARBONS CAUSC LITTLE
OR NO INJURY ON DIRECT EXTERNAL CONTACT WITH THC EYE.

CHROMIC EXPOSURE- REPCATCD OR PROLONGED CONTACT WITH IRRITANTS MAY CAUSE
CONJUNCT!VXTXS.

FIRST AID- WASH CYCS IMMEDIATELY WITH LARCC AMOUNTS OF WATCR OR NORMAL SALINE.
OCCASIONALLY LIFTING UPPER AMD LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
REMAINS CAPPROXIMATELY 1S-£0 MINUTE83. GET MEDICAL ATTENTION IMMEDIATELY.

INCCSTXOUt
N-HCXAWCi
NARCOTIC.
ACUTE EXPOSURE MAY CAUSC CENTRAL NERVOUS SYSTEM EFFECTS. HEADACHE, NAUSEA,
VOMITING. VERTIGO. BRONCHIAL AND GENERAL INTESTINAL IRRITATION WITH
ABDOMINAL SWELLING AND PAIN. THC FATAL HUMAN DOSE MAY BE ABOUT 50 CRAMS.
MAY VAPORIZE WHEW ASPXRATCD INTO THC TRACHEOBRONCHXAL TRCC WITH A
RESULTANT RAPID DILUTION OF ALVEOLAR AIR AND MARKED FALL XN ITS OXYGEN
CONTENT, WITH CONSCBUEUT BRAIN DAMAGE OR CARDIAC ARREST.

CHRONIC EXPOSURE- NO HUMAN DATA AVAILABLE. EFFECTS ON THC EMBRYO HAVE BCCN
REPORTED FROM REPEATED DOSES XN MXCC.

HCXANES COTHER THAN N-HEXAMCii
NARCOTIC.
ACUTE EXPOSURE- MAY CAUSE GASTROINTESTINAL DISTURBANCES. XF SUFFICIENT
AMOUNTS OF ALIPHATIC HYDROCARBONS ARE INGESTED AMD RETAINED. CCMTRAL
NCRVOUS SYSTCM DEPRESSION MAY OCCUR. SYMPTOMS MAY INCLUDE, BUT ARC MOT
LIMITED TO, NAUSEA. VOMITING, DXZZXNCSS. DROWSINESS. INCOOftOXMATXOM,
CONVULSIONS, AND COMA. IN ANIMAL STUDIES, ASPIRATION OF 0, £ ML OF Ct-CS
ALIPHATIC*, CAUSED ALMOST IMMEDIATE DEATH DUE TO RCSPIRATORY PARALYSIS.
ASPHYXIA AMD CARDIAC ARREST.

CHRONIC EXPOSURE- MO DATA AVAILABLE.

FIRST AID- EXTREME CARE MUST BC USED TO PREVENT ASPIRATION. USC GASTRIC
LAVAGC WITH ACTIVATED CHARCOAL AND A CUFFED ENDOTRACHCAL TUBE WITHIN 15
MINUTES. IN THE ABSENCE OF DEPRESSION OR CONVULSIONS OR IMPAIRED GAG
REFLEX, IPECAC EMESIS CAN BE DONE. WHEN VOMITING BEGINS. KEEP HEAD LOWER
THAN KIPS TO PREVENT ASPIRATION. AFTER VOMITING STOPS. GIVE XO-SO
MXLLXLITCRS OF FLEET'S PHO8PHO-SOOA DILUTED 1. ¥ IN WATCR. MAINTAIN AIRWAY.
BLOOD PRESSURE AND RESPIRATION. CORCXSSACH. HANDBOOK OF POISONING. 11TH
EO. i TREATMENT MUST BC ADMINISTERED SY AUALIFICO MEDICAL PERSONNEL. GET
MEDICAL ATTENTION.

ANTIDOTE!
MS SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPOUTIVELV.

REACTIVITY

REACTIVITY*
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES!
HCXAMEt
CALCIUM HYPOCHLORXTE) FXRC AND EXPLOSION HAZARD.
CHLORINE CLIBUXD3) FIRE AND EXPLOSION HAZARD.
DIMXTROGEN TCTRAOXXDCi POSSXBLC EXPLOSION HAZARD.
OXXOXZCRS CSTRONG3t FXRC AND CXPLOSION HAZARD.
OXYGEN CCONCEMTRATED2I FIRE AND EXPLOSION HAZARD.
PLASTICS. RUBBER, AND COATXNGSi MAY BE ATTACKED.
SODIUM HYPOCHLORITCi FIRE AND EXPLOSION HAZARD.

DCCOMPOS!TXONt
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARSON.

POLYMERISATION)
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

STORAGE AND DISPOSAL

OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE. CONTACT THE DISTRICT DIRECTOR OF THC
ENVIRONMENTAL PROTECTION AGENCY.

SSSTORAGCS8

STORC ZM ACCORDANCE WITH £9 CFR 1910. IDS.

BONDING AND GROUNDING. SUBSTANCES WITH LOW CLCCTROCONOUCTXVXTY. WHICH
MAY BC IGNITED BY ELECTROSTATIC SPARKS. SHOULD BE STORED XN CONTAINERS
WHICH MEET THE BONDXUC AND GROUNDING GUIDELINES SPECIFIED IN NFPA 77-19*3.
RECOMMENDED PRACTICE ON STATIC ELECTRICITY.

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

MOXSPO8ALSS
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DISPOSAL MUST BC IN. ACCORDANCE WXTH STANDARDS APPLICABLE TO GENERATORS OF
HAZARDOUS WASTE. +0 CFR £S£. EPA HAZARDOUS WASTE NUMBER D001.
100 POUND CCRCLA SECTION 103 REPORTABLE BUAMTXTY.

SSXXSXSSXXXZXXXSXSXSSXZSXXZXXSSXSZXXXXXXZXXXSSXBZXSSSZSSXXXXXXXXXSXXXXXSXZXXXX
CONDITIONS TO AVOID

AVOID CONTACT WITH HEAT., SPARKS, FLAMES. OR OTHER SOURCES OF IGNITION. VAPORS
MAY BE EXPLOSIVE. AVOID OVERHEATING OF COMTAINERS, CONTAINERS MAY VIOLENTLY
RUPTURE IN HEAT OF FIRE. AVOID.CONTAMINATION OF WATER SOURCES.

xxxzxxxzxxxxxsxxsxsxxxxxxxsxxxsxxxssxsxxxxxsssssssssssssxxxszsssxxxsxxsxxxxxxx
SPILL AMD LEAK PROCEDURES

OCCUPATIONAL SPILL.
SHUT OFF IGNITION SOURCES. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. USC WATER
SPRAY TO REDUCE VAPORS. FOR SMALL SPILLS. TAKE UP WXTH SAND OR OTHER ABSORBENT
MATERIAL AND PLACE INTO CONTAINERS FOR LATER DISPOSAL. FOR LARGER SPILLS, DIKE
FAR AHEAD OF SPILL FOR LATER DISPOSAL. NO SMOKING. FLAMES OR FLARES IN HAZARD
AREA. KEEP UNNECESSARY PEOPLE AWAY} ISOLATE HAZARD AREA AND RESTRICT ENTRY.

.- ....-....-.-.-.-.---....-..-.- -Ip)-EĤ " -------- ----.--.--.. — . — ------..

VENTILATION)
PROVIDE LOCAL EXHAUST OR GENERAL DILUTION VENTILATION TO MEET PUBLISHED
EXPOSURE LIMITS. VENTILATION EQUIPMENT MUST BC EXPLOSION-PROOF.

RCSPXRATORi
THE FOLLOWING RESPIRATORS ARC RECOMMENDED BASED ON INFORMATION FOUND IN THC
PHYSICAL DATA, TOXXCXTY AND HEALTH EFFECTS SECTIONS. THEY ARC RANKED IN
ORDER FROM MINIMUM TO MAXIMUM RESPIRATORY PROTECTION.

THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH AND THC MINE SAFETY AND HEALTH ADMINISTRATION CNIOSH-MSHA3.

TYPE *C' 8UPPLXED-AIR RESPIRATOR WXTH A FULL FACCPXCCE OPCRATCD XN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE OR WITH A FULL FACEPXCCC.
HELMET OR HOOD OPERATED IN CONTINOUS-FLOW MODE.

SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPXECC OPCRATCD IN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.>

'FOR FIREFXGHTIMC AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS)

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPICCC OPCRATCD IN
PRESSURE*DEMAND OR OTHER POSITIVE PRESSURE MODE.

SUPPLIED-AIR RESPIRATOR WXTH FULL FACCPICCE AND OPCRATCD IN PRESSURE-DEMAND
OR OTHER POSITIVE PRESSURE MODE XN COMBINATION WITH AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS OPCRATCD IN PRESSURE-DEMAND OR OTHER
POSITIVE PRESSURE MODE.

CLOTHING)
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE CIMPERVIOUS. CLOTHING AND EQUIPMENT
TO PREVENT REPEATED OR PROLONGED SKIN". CONTACT WITH THIS SUBSTANCC.

CLOVES) . ' j. ' ' ' ' --,.._ • . -
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE CLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE,

EYE PROTECTION)
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY COGGLCS TO PREVENT
EYE CONTACT WITH THIS SUBSTANCC.

CMCRCCNCY CYC WABHi WHERE THERE XS ANY POSSIBILITY THAT AN EMPLOYEE'S CYCS MAY
BE EXPOSED TO THIS SUBSTANCC. THC EMPLOYER SHOULD PROVIDE AN EYE WASH
FOUNTAIN WITHIN THC IMMEDIATE WORK ARCA FOR CMCRCCNCY USC.

AUTHORIZED - FISHER SCIENTIFIC GROUP. INC.
CREATION DATE. 05/£3/*5 REVISION DATE) O3/£*/90

-ADDITIONAL INFORMATION-
THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENT* THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER. WC MAKE MO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO
SUCH INFORMATION. AMD WC ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY Of THE
INFORMATION FOR THEIR PARTICULAR PURPOSE*.
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AIR LI4UIOE AMERICA=CQRPQRATIGN PAGE
P. 0,- BOX 304"?

HOUSTONr TX 77253

M A T E R I A L S A F E T Y D A T A . S H E E T

I - G E N E R A L I N F O R M A T I O N "

PRODUCT NAME HYDROGEN SULFIOE
EMERGENCY TELEPHONE NO. 713-368-0333
MANUFACTURERS NAME AVAILABLE FROM VARIOUS SOURCES
TRADE NAME/SYNONYMS HYDROGEN SULFIDE, DIHYOROGEN SULFIOE
CHEMICAL NAME A N D SYNONYMS . . . . . .

HYDROGEN SULFIDE " ~~" "' - —— -----
REVISION DATE: 12/01/39 " PRODUCT 10. UN 1053 FORMULA HZS
CHEMICAL FAMILY N/A CAS NUMBER 77S3-06-4

I I - H A Z A R D Q U S I N G R E D I E N T S

_ _ ____HAZARDOUS MIXTUftES^DF LIQUIDS AND GASES 0/0 TLV

HYDROGEN SULFIDE .... .;r::.."_=:.:̂ :".' '̂ -- _---:---^~---—-- -—-—---- - 100

III - P H Y S I C A L D A T A

BOILING PGINT -60*3 C (-76.6 F)
SPECIFIC GRAVITY N/A
VAPOR PRESSURE 1737 KPA {GAUGE); 252 PSIA 3 21-1 C
PERCENT VOLATILE BY VOLUME (0/0) N/A
DENSITY (AIR = 1): 1.188 3 1 ATM. 25 C
EVAPORATION RATE N/A
SOLUBILITY IN WATER 2.257 CM3/1 CM3 iJ 1 ATM, 25 C
MATERIAL AT NORMAL CONDITION GAS MOL WT.: 3^*076
EXPANSION RATIO (LIQUID TO GA'S) N/A
FREEZING POINT: -S5,5 C (-121.9 F)
APPEARANCE AND ODOR - .-

*S££ .NOTES*" "•"" ,- - . - - - - " -
SECTION NOTES **********

AT ROOM TEMPERATURE AND ATMOSPHERIC PRESSUREt HYDROGEN
SULFIDE IS A COLORLESS, FLAMMABLEr TOXIC GAS HAVING AN
OFFENSIVE" ODOR DESCRIBED AS THAT OF ROTTEN EGGS- IT IS
SHIPPED AS A LIQUEFIED GAS UNDER ITS OWN VAPOR PRESSURE,

I V - F I R E A N D ' E X P L O S I O N H A Z A R D D A T A

FLASH POINT N/A
FLASH POINT (METHOD USED) ' ^ .,_ n r f
FLAHMABILITY LIMITS IN AIR (0/0 BY VOL) LOWER A-.3 . UPPER 46.0

EXTINGUISHING MEDIA ' ' '

N/A

AUTOIGNJITICN TEMPERATURE: 260 C C~5QO F)
SPECIAL FI.RE FIGHTING PROCEDURES ' - -_ -

THETONLY SAFE WAY' TO EXTINGUISH A HYDROGEN "sULF IDE -F IRE IS
TO STOP THE FLOW OF GAS. IF THE FLOW CANNOT BE STOPPED. LET .
THE FIRE BUKN ITSELF OUT HHILE COOLING THE CYLINDER AND THE
SURROUNDINGS USING A WATER SPRAY.
FIRELIGHTERS MUST WEAR SPECIAL PERSONAL PROTECTIVE SUITS
FOR FIRE/CHEMICALS AND POSITIVE PRESSURE SELF-CONTAINED
BREATHING APPARATUS. FIRe.FIGHTERS * TURNOUT GEAR IS INADE-QUATE. • : -•-"-—• •-;:-•j " . • = • • " . ".-••

! = • JflR307679
NOU 2l.,.'.95..12iS9.. , :: . , : - - - , . - . - - '- "-";• "7~- -.------ ..... "....Fax On Demand PAGE. 06



AIR LIQUIDE AMERICA CORPORATION PAGE
P. 0. BOX 3047

HOUSTON, TX 77253
M A T E R I A L S A F E T Y D A T A S H E E T

PRODUCT NAME HYDROGEN SULFIOE

UNUSUAL FIRE AND EXPLOSION HAZARD

CYLINDERS THAT ARE EXPOSED TO FIRE MAY RUPTURE WITH VIOLENT
FORCE* EXTINGUISH SURROUNDING FIRE AND KEEP CYLINDERS COOL
USING A HATER SPRAY APPLIED FROM THE MAXIMUM POSSIBLE DIS-
TANCE,

FLAMMABLE AND TOXIC GASES MAY SPREAD FROM A SPILL AFTER THEFIRE is EXTINGUISHED AND BE SUBJECT TO REIGNITION. '

V - H E A L T H H A Z A R D D A T A

THRESHOLD LIMIT VALUE «SEE NOTES*
UNUSUAL CHRONIC TOXICJTY UNKNOWN
CARCINOGENICITY N/A
ROUTES OF EXPOSURE INHALATION, INGESTION, CONTACT

EFFECTS OF OVER EXPOSURE ...
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:
PERSONS HITH IMPAIRED PULMONARY FUNCTION OR PRE-EXISTING EYE
PROBLEMS MAY BE AT INCREASED RISK FROM EXPOSURE.
ACUTE EFFECTS OF OVEREXPOSURE:
EXPOSURE TO HYDROGEN SULFIDE MAY CAUSE IRRITATION OF THE
EYES AND RESPIRATORY TRACT AS WELL AS HEADACHE, DIZZINESS,
AND UPSET STOMACH. EXPOSURE TO HIGH CONCENTRATIONS HAY BE
INSTANTLY FATAL.

LIQUID HYDROGEN IS CORROSIVE TO THE SKIN AND MAY CAUSE
FROSTBITE.

CHRONIC EFFECTS OF QVEREXPQSURE:

REPEATED EXPOSURES TO LOW CONCENTRATIONS IS REPORTED TO
CAUSE CONJUNCTIVITIS, PHOTOPHOBIA. CQRNEAL 8ULLEA, TEARING,
PAIN. AND BLURRED VISION.

NOTE: '
THE FOUL ODOR CANNOT ' BE DEPENDED ON TO GIVE ~A WARNING OF
EXPOSURE TO HIGH OR DANGEROUS CONCENTRATIONS BECAUSE OF
OLFACTORY FATIGUE,
*

EMERGENCY AND FIRST AID PROCEDURES
INHALATION: MOVE VICTIM TO FRESH AIR... IF NOT BREATHING.GIVE ARTIFICIAL RESPIRATION. IF 3REATHING IS DIFFICULT,GIVE OXYGEN. CALL A PHYSICIAN.
CONTACT: IMMEDIATELY FLUSH EYES QR SKIN WITH PLENTY OF
WATER FOR AT LEAST 15 MINUTES- REMOVE CONTAMINATED CLOTHING
AND SHOES. CALL A PHYSICIAN.

v*v*** **** SECTION NOTES

CEILING CONCENTRATION: 20 PPM*
ACGIH TrfA: 10 PPM (U MG/M3)

AR307680NQU 21 '9512:58 ._.._... _. Fax "On Demand PRGE.07



AIR LIOUrDE-AMERICA CORPORATION PAGE
- - P. 0. BOX 3047

HOUSTON, TX 77253

M A T E R I A L S A F E T Y D A T A S H E E T
PRODUCT NAME HYDROGEN SULFIDE

ACGIH STEL: is PPM (21 MG/MSJ
*OSHA A_LLL)HS A MAXIMUM PEAK OF 50 PPM ONCE PER 8 HOUR
SHIFT FOR A MAXIMUM DURATION OF 10 MINUTES ONLY IF NO
OTHER.MEASURABLE. EXPOSURE OCCURS.

V I - R E A C T I V I T Y D A T A

STABILITY STABLE . .. _ _ ,:.:,_., ...... '_
CONDITIONS TO AVOID

N/A
INCOMPATABILITY (MATERIALS TO AVOID)

OXIDIZING MATERIALS, RUBBER, LEAD, SILVER, ALKALI
METALS AND MERCURY.

HAZARDOUS DECOMPOSITION PRODUCTS
WHEN (HEATED TO DECOMPOSITION, HIGHLY TOXIC SULFUR OXIDES
ARE EMITTED.

HAZARDOUS POLYMERIZATION HILL NOT OCCUR
CONDITIONS TO' AVOID .

N/A

V I I - S P I L L O R L E A K P R C C E D U R E S

STEPS TO BE TAKEN. IN CASH MATERIAL IS RELEASED QR SPILLED

THE FIRST ST£P TO TAKE IN THE EVENT QF A LEAK TS TO EVACUATE
THE AREA. PERSONNEL EQUIPPED WITH SPECIAL PERSONAL PROTEC-
TIVE SUITS FOR FIRE/CHEMICALS AND POSITIVE PRESSURE SELF-
CONTAINED BREATHING APPARATUS CAN RE-ENTER THE AREA AND
ATTEMPT TO STOP THE LEAK IF THERE ARE NO SOURCES OF IGNI-
TION PRESENT. _ ' __

HASTE DISPOSAL'METHOD '
N / A ' • _ . . . . .

V- I I I - S P E C -I A L P R O T E C T I.__V £ I N F O R M A T I O N

RESPIRATORY PROTECTION (SPECIFY TYPE)

POSITIVE' PRESSURE SELF-CONTAINED BREATHING APPARATUS SHOULD
UE WORN IF IT IS SUSPECTED THAT HYDROGEN SULFIOE IS IN THE
AIR.

VENTILATION
N/A '

PROTECTIVE GLOVGS - : " - :
*SEE NOTES*

EYE PROTECTION ' " . ,

NOU 21 '95 12-:55_ .-. =,-! '. ; , , i _ - _ _ ? . _ _ _ -. - ....... . _ . - _ _ _ Fax.On Demand PPGE.0S



AIR LIQUIOE AMERICA CORPORATION PAGE
P. 0. BOX 304-7HOUSTON, TX 77253

M A T E R I A L S A F E T Y D A T A S H E E TPRODUCT NAME HYDROGEN SULFIOE " - -

SAFETY GLASSES SHOULD BE
OTHER PROTECTIVE EQUIPMENT

N/A
********** SECTION NOTES **********

AS A MINIMUM, IMPERVIOUS GLOVES SHCULD BE HORN WHEN
HANDLING LINES AND EQUIPMENT CONTAINING HYDROGEN SULFIOE.

1 X - S P E C I A L P R E C A U T I O

PRECAUTIONS TC BE TAKEN IN HANDLING AND STORING

CYLINDERS SHOULD 3E STORED AND USED IN DRY, WELL VENTILATED
AREAS AWAY FROM SOURCES OF HEAT OR IGNITION. DQ NOT STORE
WITH QXiOIZcRS.
*

D.O.T. LABELING

FLAMMABLE GAS
VALVS CONNECTION

N/A

OTHER PRECAUTIONS
SEFQRE USING THE GAS:
1. SECURE THE CONTAINER TO PREVENT IT FROM FALLING CR BEING
KNOCKED OVER.

2. INSTALL CHECK VALVES OR TRAPS TO PREVENT SUCKBACK TO THE
CONTAINER.
3. LEAK CHECK. THE LINES AND EQUIPMENT.
£. GROUND ALL LINES AND EQUIPMENT.

5. HAVE POSITIVE PRESSURE SELF-CONTAINED 8REATHIGN APPA-
RATUS. EYEWASH STATIONS AND SAFETY SHOWERS READILY
AVAILABLE.
6. HAVE AN EMERGENCY PLAN COVERING STEPS TO BE TAKEN IN THE
EVENT OF AN ACCIDENTAL

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION,ramiSiorniftî
EXPRESS OR IMPLIGO. - - ______.

AR307682
95-12:59 . - Fax-.0n Demand . TOE.



LIQUID AIR CORPORATION
ALPHAGAZ DIVISION ALPHAGAZ

Specialty Gas

Material Safety Data Sheet

LIQUID AIR CORPORATION
ALPHAS A! DIVISION

One California PJaza, Suite 350
2121 N. California Blvd.

Walnut Creek, California 94596
ISSUE DATE OCTOBER 1, 1985
AND REVISIONS CORPORATE SAFETY DEPT.

PRODUCT NAME
Isobutylene

TELEPHONE (415) 977-6500
EMERGENCY RESPONSE INFORMATION ON PAGE 2

TRADE NAME AND SYNONYMS
Isobutylene

CHEMICAL NAME AND SYNONYMS ISObUteng ,
Isobutylene, 2-Methyl propane

FORMULA MOLECULAR WEIGHT

(iso) C4HP . ..56..03'

CAS NUMBER
115-11-7

CHEMICAL FAMILY

Monolefin
See last page. ^____. - . l A t ™ HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT Isobutyl ens j s def 1 ne.d as _ a simple asphyxiant. Oxygen
levels should be maintained at" greater than 18 molar percent'at normal atmospheric
pres5ure':w_hich._1s__.e.gu.i.v.a._lent to a partial .pressure of .135...mm Hq. (ACGIH, 1984-85)
SYMPTOMS OF EXPOSURE

•Inhalation: Moderate concentrations ..so_.asltb^exclude, an adequate supply of oxygen,
to the lungs causes dizziness, drowsiness and eventual"unconsciousness. It also has
a very mild anesthetic effect'which might cause lack "of co-ordination or lessened
mental alertness. " -.-•-._. .-..-.--:.-----™--r-r—.-7-i.-— . - - • • _ - ._ ...,--•.-. - - .-•
Skin and Eye.Contact: .....It Isrnfildly irritating to mucous membranes". Due to its rapid
rate of evaporation, It can 'cause tissue freezing or frostbite On dermal contact.
TOX1COLOG1CAL PROPERTIES

It has a very mild anesthetic effect; however, 'the major property is the exclusion
of an adequate..supply of oxygen to" the lungs... " _ .

Frostbite effectŝ are a" change ̂ in color"of the skin to gray or white possibly
followed b y blistering. " ; " , . , . . .

Listed as Carcinogen "National Toxicology Yesr D LAAC. Yes Q OSHA Yes D
or Potential Carcinogen "Program '.' No ""~fx] . " Monographs No S No S

RECOMMENDED FIRST AID TREATMENT

PROMPT"MEDICAL ATTENTION IS MANDATORY IN ALL CASES-OF QVEREXPOSURE TO ISOBUTYLENE. ."
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE
COGNIZANT OF" EXTREME" FIRE" AND EXPLOSION HAZARD.

Inhalation: :'Conscious"persbnsi!should be assisted to an uncontaminated area and
inhale .fresh" "aTr, Quick" removal from the contaminated area is most important.
Unconscious "persons" should be moved .to,an uncontaminated area, given mouth-to-mouth
resuscitation "and supplemental" 'oxygen. " Medical assistance should be sought immediately

Dermal Cb'nta'cf.or FrWtbite: Remove" contaminated" clothing and flush affected areas
(Continued on last page.)

Judgements as ID the.suitabi!i.y of information herein for purchaser's ourposes are necessarily purchaser's responsibility. Therefore, although reasonable care has been taken in the oresaranon ol sucn
information. Liquid Air Corporation extends no warranties, makes no .representations, and assumes no responsibility as to tfie accuracy or suitability of such information for apoltcar/on lo pirrcnaser s
imenfled purposes or consequences of its use. Since Liquid Air Corporation has no control over the use of (Sis product, it assumes no liability for damage or loss of product resulting irom.Drooer (Or
improper) use or application of the product. Data Sheets may be changed from time to time. Be sure to consult the latest edition.

«•.*.. '= .- , ^ ^^- .--̂ -̂-:.-.,..•-.-. - AR307683
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HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOUOS. OR GASES

Isobutylene is flammable over a wide ranae in air.

PHYSICAL DATA
SOILING POINT

19.18°F (-7.1Z*C.
VAPOR PRESSURE

{? 70°F (21.1°C. = 38.43 osia (265 kPa)
SOLUBILITY IN WATER

Insoluble

UQUID DENSITY AT BOILING POINT

39.09 lb/ft3 (626.2 kg/m3)
GAS DENSITY AT 70*F 1 *tm

.148 lb/ft3 (2.37 kq/m3)
FREEZING POINT

-22Q,63°F f-140.35°C.
APPEARANCE AMD ODOR Colorless gas with an unpleasant odor similar to that which is
when burnino anthracite coal. Specific aravitv @70°'F (Air = 1.0) is 1.98.

emi tted

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METHOD USED)

-105°F (-76°C) Closed cup
AUTO IGNITION TEMPERATURE

869°F (465°C)
FLAMMABLE LIMITS % BY VOLUME
LEL: 1.8 ... UEL; 9,6. . . .

EXTINGUISHING MEDIA

Water, carbon dioxide, dry chemical
ELECTRICAL CLASSIFICATION

Class 1, Group not specified
SPECIAL FIRE FIGHTING PROCEDURES

If possible, stop the flow of isobutylene. Use water spray to cool surrounding
containers.
UNUSUAL FIRE AND EXPLOSION HAZARDS Isobutylene is heavier than air and may travel a considerable
distance to a source of ignition. Should flame be extinguished and flow of gas
continue, increase ventilation to prevent flamnable mixture formation in low areas
pockets.__________- -______;_______ _____._______

REACTIVITY DATA
STABILITY
Unitabf*

Stibl* X

CONDITIONS TO AVOID

INCOMPATIBILITY (MxUnatt to *voJd) —— '

Oxidizers - . -- • " " S
HAZARDOUS DECOMPOSITION PRODUCTS ^^^

None - — - - - - — - r-»
HAZARDOUS POLY
May Occur

Win No! Occur

y£HIZATION

X

CONDITIONS TO AVOID ,-v̂

n—
*x

SPILL OR LEAK PROCEDURES
STEPS TO 8E TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED . - _, • -Evacuate all personnel from affected area. Use, appropriate protective equipment.
If leak is in user's equipment, be certain to purge piping with an inert gas prior
to attempting repairs. If leak is in.container or container valve, contact the
closest Liquid Air Corporation location. -

WASTE DISPOSAL METHOD .
Do not attempt to dispose of waste or unused quantities. Return in the shipping
conta-iner properly labeled, with any valve outlet plugs or caps secured and valve
protection cap in place "to Liquid Air Corporation for, proper disposal. For
emergency disposal, contact the closest Liquid Air Corporation location.

EMERGENCY RESPONSE INFORMATION
IN CASE OF EMERGENCY INVOLVING THIS MATERIAL, CALL DAY OR NIGHT (800) 231-1366



SPECIAL PROTECTION INFORMATION _ . . . . . . /?9e 3
RESPIRATORY PROTECTION (specify type) Positive 'pressuf e' .air" line with mask or self-contained
breathinq'apoaratQs"isE^l.d".^.iv.a.iiahle..f6r -enteraancv use.

VENTILATION

Hood with forced "• "
ventilation

LOCAL EXHAUST To prevent accumulation SPECIAL
above, the LEL.:.., - , ,./_.,;,„•.,-., .--, •-
MECHANICAL (Gen.) OTHER

In 'accordance /with electrical codes".
PROTECTIVE GLOVES

Plastic or rubber. ... _ ,„__-...._.,,;..,:.".,- ':̂r..'~.~̂f ,..̂-.,-̂/.. ,̂ .r,:..,.--_v ,; - _ -• .
EYE PROTECTION

Safety atiaales or classes . .• -_..... "I..™ ..,',. . ",-„ - ,-.. -, - -•- --• ••
OTHER PROTECTIVE EQUIPMENT

Safety shops"' :̂ >rfAty <;hnwpr " pypwa^h "fountain"

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION _..._..„.._„..„......._„_...,..... - .-,-.»-. _.
DOT Shipping Name:'" Liquefied petroleum gas - * - DOT Hazard Class: Flammable gas
DOT Shippihg;Lab.el_:i.^FJanimabl$._g.as,_ ._ ._.,_.._...:_.L._.LD. .No.: UN. 1075
SPECIAL HANDLING RECOMMENDATIONS

Use ..only in well-ventilated areas. Valve protection caps must remain in place unless
container 13, "secured, with valve .outlet' piped to use point. Do not drag, slide or
roll cylinders. Use., a suitable hand""truck for cylinder'movement. Use a-pressure
reducing regulator when connecting, cylinder to: lower"pressure (<25.0 psig)' piping or
systems.. Do not heat "cylinder by..any means to. .increase the discharge rate of product
from the. cylinder. Use a check valve or trap in the 'discharge line to prevent
hazardous back flow into,the cylinder.

For additional handling recommendations consult L'Air Liquide's Encycfopedia de Gaz or Compressed Gas Association Pamphlet P-1.

SPECIAL STORAGE RECOMMENDATIONS . __ . ,

Protect'cylinders from physical damage... Store in.'.cool, dry, well-ventilated area of
non-combustible construction away.from, heavily trafficked areas and emergency exits.
Do not allow the temperature, where cylinders are. stored to exceed 130F (54C).
Cylinders should be stored upright and firmly secured .to prevent falling'or being
knocked over'; " Full and" emptry "cylinders should be segregated. Use a "first in-first
out" inventory sŷ teRl~tô r"eVeifr"fu"l 1 cylinders being stored for excessive periods
of time. "Post "No Smoking or Open Flames1'" signs in the storage or use.area. There
should be.no sour'ces"df ignition in~the storage or use area.

For additional storage recommendations consult L'Air Liquide's Encyclopedia de Gaz or Compressed Gas Association Pamphlet P-t.

SPECIAL PACKAGING RECOMMENDATIONS

Isobutylene is n'Ohcorrosive" and .may be used with any common structural material.
in
co

cr:
OTHER RECOMMENDATIONS OR PRECAUTIONS

Earth-ground and bond all Ifnes ahti equipment associated with the isobutylene system".
Electrical 'equipment "sTiould be -non-sparking" or explosion proof. Compress.ed gas .
cylinders should not be refilled except,by qualified producers of compressed gases.
Shipment of a compress elf'gas cylinder "which has not been filled by the owner or
with his (written) "consent is a violation of Federal Law (49CFR).

'Various Government agencies (i e. Department of Transoonat-on.'Oc: j-.alid.nal Safety and Health Administration. Food and Drug Administration and oners] may nave
specific regulations concerning trie transportation, nandlmg. storage o; jseof this produ.d which may not be contained herein. The customer or user of mis product should
be familiar wfth tnese' regulations . . . . . . . . . . ......
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LIQUID AIR CORPORATION
ALPHAGAZ DIVISION

ADDITIONAL DATA

RECOMMENDED FIRST AID TREATMENT: (Continued)

with lukewarm water. DO NOT USE HOT WATER. A physician should see the patient
promptly if the cryogenic "burn11 has resulted in blistering of the dermal surface or
deep tissue freezing:

TIME VZEDGHEED AVERAGE EXPOSURE LIMIT (Continued)

(QSHA, 1985) for L£G (Liquefied Petroleum Gas)' is 1,000 molar PPM.

-/1R7.U7686
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MATERIAL SAFETY DATA SHEET
LIQUI-NOX«

byi
ALOONOX, INC.

9 EAST 40TH STREET
HIW XORX, NY 1001$

TELBPHONt KOH3W,FOfc'SWEJU.*SC«i CHSX-TEL 1 -SO Of 25 S -3 93 4
TEL2PSON2 STOHSER rOK tOTORXATXOtfi (213) 532-4040

SECTION l! roENTfflCATTQN
Nam* {A* *pp*aps On Labal)>

Numb*iM NOT
Prnp4r«dc , JULY 29,
icai r*mUyt . : 1 .... .-.;_, RNIOKIC tTQVZD DBTEROBNT

SECTION Hr
THEM WU NO tttZABDQUS INGREDIENTS IN L1QOX-KOX AS DEFIKED S3T 'THE CSHA'
STW.OAAD 29 C7R 1910 SOBPART Zr THE HAEMU3OOS SUSS.3U.C2 LXST.

SECTION
Boiling ?ointi ' . 214°F
Vapor Pr««iur« {not Kg)i NO DATA
v»pcr Density (AIR «l}t HO DATA
sp«ciUc Gravity (W«t«r-l) i 1.075
H«icing Point) NOT APPLICABLE
Ev4por«eion Rat* (Butyl Ac«ta£a « l]i SLOWER
.Jelutfiity tn Wat«i ' CO«J?LE.CB,..y SOLUBLE IK

PROPORtlONS
App««rtnce: ^ YELLOW LIQUID, NEARLY ODORLESS

. SECTION [V!_FtRE AND E?CPLQSTON DATA
n»in Poinci NONS (CLBVKIAMP OPEH CUP)
ri-Wnm-fcOU tifflit*! HOT APPLICABLE

LELl HO DATA OSLi NO DATA
Ext;r.guj.ofting K«diai WATER, CRY CKSKICALS, C02/
Sptet.il flrtfighttiag Proc«dur«.ii SSL7-COHTAII.BO WSIT

BRSATHH.O APPARATUS AHD PSOTBCT7V3
... _.. . ' - -_- — -. -— =—— ttOTHING SHOULD &. HORN'

~ - 7XR.es INVOLVINO CHEK1CXLS.
rtc* and .Explosion Hasardv; -NONE.

national rir« Protoctlon Aaoociation 704 L&bollngt
: 0 * ini.sriifUm*;, 1 • fl.gttl, 2 * BOCttr«tef 3 • h.Bh« > • oxtrcc*

RED (TTRfi) : 0
BLl/E (HEALTH) i 0
YELLOW (RBACTIVMfJi 0
WHITE (SPECIAIO i o

AR307687
SEP 30 '35 I 1 :24 . .
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SECTION V.
Stability: STABLE
Conditions co Avoid: . NON2
Incompatibility (Xa.t.«rial» to Avoid) t • OX ID 1 1 INC OR ALKXIINX SOLUTIONS.
rUasrdous Decomposition or Byproducts! MAY RELEASE 60^ ON -BURNING.

SECTION VT: HE ALTO HAZARD PATA
of In try; Inhalation? i HO Skins TfBS IngoitiPm YES
Hazards (A out* and Chronic J SKIN CONTACT HAY PROVE LOCALLY

IRRITATING, CAUSING DRYING AND /OR
CSAPPXVO. IHOESTIOS HA* CAUSE
DISCOMFORT W.D/OR

C*rcino<3»nicityi NTP?i NO IARC Konographa?) HO OSHA Regulated? : NO
519ns and Symptom* of Exposursi PROLONGED SKlW CONTACT HAY CAUSE DRYING

Alffi/OR CBAPPINC.
Condition! G«ns rally

by £xpo«ur*t HOT rSTABLISHBD, CHNSCSSfiAKT EXPOSURJt
TO THIS PRODUCT OR WTT INDUSTRIAL
CHEMICAL SHOULD BE AVOIDED.

£m*ra*ncy and First Aid
Procedural: Ey«» - XHXSDIATZLY FLUSH WITH WATER FOR AT LEAST IS KINUTES

Skia - FLUSH WXTH PLEKTY Of WATIR
In9*vtion - DRXNX LAUGS QUANTITIES OF WATER OR MILK.

SEE A PHYSICIAN FOR DXSCOKFORT.

SECTION VET: PRECAUTIONS FOR SAFE HANDLING ANP USB
to &• Tak«n if Katvrial

Bvlcascd or Spilladt KATBRIAL 76AHS PROP7SELV. FOR .SMALL
SPILLS RECOVER AS KUCB AS POSSIBLE WXTH
ABSORBENT KATTRIXL AND FLUSH
TO SEWER. KATERIXt XS

Disposal K«thod: SMALL ̂ UAKTXTXES HWT B£ nrSPQSED OF IN
SEWER. LARG2 QUANTITIES SHOULD EE
DISPOSED OF IN ACCORDANCE WITH LOCAL
ORSNAHC21S FOR DETERGENT PRODUCTS

to b* Talc an in
Storing and Handling; . NO SPECIAL PRECAUTIONS IN STORING. USE

PROTECTIVE EQUIPMENT WHEN' HANDLING ' .
UNDILUTZ MATERIAL. '

Precautions t NO SPECIAL REQUIREMENTS OTHER THAN GOOD
INDUSTRIAL HYGIENE AND SATZTY PRACTICES

WITH ANY INDUSTRIAL CKEKICXL.

VIII: CONTROL MSASCTRES
stspiratory Prot«et«oft (Specify typ«) i NOT REQUIRED
JontUationi - Loca.. Exhaust t NORMAL

- SPSCLII: NOT REQUIRE:;
» K«cranical: NOT RIQUIR!"
- Cthar: NOT RZQUXP-

?rct«ctiv« CloY«i: IHPSRVXOUS GLOVES ARE RSCOMKEKDZD.
£yt protftctioni COOQLES AND/OR SPLXSfl SHIELDS

RECOHMENDEO,
Othtr Prot»ctiv« Clothing or
EsjULpm.tnt: NOT REQUIRED
wark/Hy9i*r.ie Practicas: NO SPECIAL PRACTICES REQUIRED.

'"t ixFOCKATIOU KSUllt It Civeif IK COCO CAITH tUT HO UARXANTY IS EXMESSCO Ok IMPLIED

SEP 20 '95 I I=24 flR307688



cott Specialty Gases
ROUTES! 1 NORTH. PLUMSTEADVIUE. PA 189*9 (215) 755*8351

REGIONAL PHONE NUMBERS

PAr215)76B-88ei | Ml {313} 5S9-29SO ''TX(7".3) S44

MATERIAL SAFETY DATA
?

•4820 CA (714) 857-2571

SHEET
__ _.._.. . _

SECTION I - MATERIAL IDENTIFICATION

CHEMICAL HAMZ: Mat&ane in HC SUPPLIER: Scott Specially Gases j
-- . - - - Free -Air ' • •

CHEMICAL -FORMULA: CK^/Air

CHEKICAL FAMILY: Ky&roearbon Gas
- .. Mixtisre..__.. .__. — .. r-

OTHER DESIGNATION! None

ADDRESS: Route 611 North
Pltnnsteadville, PA 18949

IN CASE OF. EMERGENCY CONTACT YOUR
REGIONAL PLANT MANAGER

SECTION II - HAZARDOUS INGREDIENTS
COMPONENT

Metiiane ' \
• Air,*;? i(-_ ;•• " . • ' * . _ . - .

SECTION III - PHYSICAL DATA .

BOILING POINT <*F): N/A

- VAPOR PRSSStnffii. N/A

VAPOR DENSITY (AIR - 1) g20'C:
0.989 - 1.00 1

CONCENTRATION TLV
1 ppm - 2.5* t ——
Balance * ——

SPECIFIC GRAVITY (KjO =1): N/A

PERCENT., VOLATILE BY VOLUME ( % ) : N/A

EVAPORATION RXTE , ' !
( «1): N/A ' ., j

SOLUBILITY-IN WATER V/v gl7*Cs . JO. 130

APPEARANCE AND ODOR. Colorless, odorless

SECTION IV - FISI

FLASH POINT AND Ml
N/A

EXTINGUISHING MED3

mVCLMMCMf TB*MM.MBttwki 1

PCS f 32 l 4 : 55 .

: AND EXPLOSION HAZAKD DATA
: 1
:THOD • FLAMMABLE LIMITS LEL . UEL

Nonflamnable

A. i Use what is appropriate for surrounding fire.

lvv̂ 4W*l*M •••.•! MU •••• .*̂  ̂IVIW ̂̂ •̂••••••••P* ••f.p«Hp" •• J" .

* •*** •_.•*••••• *r *H~4. .U-M* I4̂ t l̂ «.«--TftMM »~ •••*•»•» ̂*̂ *̂  ****.rT*̂*_??!!T!tf

n. '
3 1 3~Sa.5~2"- 54 r-H«£.B02

flR307'689



SrECZAL TIKE FIGHTING' 'PROCEDURES : Keep fire exposed cylinders cool v^-
water spray. ' ;

UNUSUAL TIBS AND EXPLOSION HAZARDS: Compressed air m»y accelerate c
bustion. .

S£CTj.U»"

STABILITY:: Stable.

IHCOHPATASILITY. (MATERIALS TO AVOID): Avoid mixing methane with oxygen
i

HAZARDOUS DECOMPOSITION PRODUCTS t Hone.

HAZARDOUS POî MERISATlOR: Will not occur.
'«v*r •* ';•*.. I ________________

—— ̂'iA!» «*• -.mum munim mnu _____________
1 * i

THRESHOLD LIMIT VALUZk See Section II.
1

ETFSCTS OF OVEK EX?OSUH£i

EMERGENCY " AND ?IR5T AID PROCEDURES « Son*

SECTION VIZ - SPILL PR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE 'MATERIAL " IS RELEASED OR SPILLED: Ventilate
=.rta. Remove leaking cylinder to exhaust hood or sa£» outdoors
Sh-at off gas source if possible and remove sources o£ heat and

WASTE DISPOSAL METHOD: Allcsw gas to discharge' at a slow rate. Return
defective_ cylinder to supplier.

SECTION VIII - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION [SPECIFY TYPE): Not required.

VENTILATION.: Local and mechanical exhaust recononended. .

OTHER PROTECTIVE EQUIPMENT: Safety glasses, safety shoes when, handling
cylinders. j .

PRECAUTIONS TO DE 'TÂ EN IN HANDLING -MID STORTNfii Storft ii) » veil
ventilated area away: from oxidizers, sources of heat and ignition. No

of cylinder should be exposed to temperatures above 125'F.
_ . •

OTHER PRECAUTIONS s Do not deface cylinders ox- labels. Move cylinders
with an adequate hand truck. No smoking where methane is used, Sitrog*
can be used tea test methane- lines for leaking before use.

FEB 7 '32 !4:5B ' 3l3 533

flR307690



MATERIAL SAFETY DATA SHEET
LIQUID CARBONIC INDUSTRIES LABEL: Flammable Gas

8.0 JOttE BLVD. • OAK WOO* 1L 60521.221$ • 70S 577-7500
September 1991

QOL5
METHANE, COMPRESSED

DOT: UN 1971
HAZ.CL-: Division 2.1

24 Hour Emergency "Phone Nunibers: (504) 673-8831; CHEMTREC (800) 424-9300
______________. SECTION 1 — PRODUCT IOENTJFICATION.. ____________
CHEMICAL NAME: ' " ~" Methane
COMMON NAME AND SYNONYMS: Methane, Marsh Gas, Methyl Hydride
CHEMICAL FAMILY: - Alkane . FORMULA: CH4

SECTION II— HAZARDOUS INGREDIENTS

MATERIAL .VOLUME % CAS NO. ACGIH TLV UNITS
Methane 99-*- 74-82-8 Simple Asphyxiant*

OSHA 1989 TtfA « None Listed
* Oxygen levels should be maintained at greater than 18
aolar Z at normal atmospheric pressure (p02>135 torrX._____________________

__________________S£CTIQN"III"PHYSICAL DATA________________________
BOILING POINT (°F.}: -258.6 SPECIFIC GRAVITY (H20=l): N/A (Gas)
VAPOR PRESSURE: <§ 70*F * % VOLATILE BY VOLUME: N/A (Gas)
VAPOR DENSITY {AIR=1): 9 70ftF - 0.56 EVAPORATION RATE (BUTYL ACETATES):
SOLUBILITY IN WATER: Negligible . . N/A (Gas)
APPEARANCE AND ODOR: Colorless, odorless gas .
* Above the critical temperature __

SECTION IV—FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METHOD USED): N/A (Gas) FLAMMABLE LIMITS: ilk ^
EXTINGUISHING MEDIA: Water, carbon dioxide, dry chemical 5.0 15.u
SPECIAL FIRE FIGHTING PROCEDURES:
If possible, stop the flow of methane. Use water spray Co cool surrounding
containers. . . . - - . . , . . . . ; - ™ "

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Should flame be extinguished and flow of gas continue, increase ventilation to
prevent flammable or explosive mixture, formation. _

SECTION V—HEALTH HAZARD DATA
Route(s) of Entry:Inhalation? ? e s S k i n ? Y e s I n g e s t i o n ? N o
Carcinogenicity: NTP? No IARC Monographs? No OSHA? No
EFFECTS OF OVEREXPOSURE:
Inhalation: Effects of exposure to high concentrations so as .to displace the
oxygen, in the air necessary for life arc headache, dizziness., labored breathing
and eventual .unconsciousness." - " - . - . , "
persons in ill health where such illness woyld be aggravated by exposure to methane
should not be allbwed co work with or handle this -product.
EMERGENCY AND FIRST AID PROCEDURES: _ _ , _ . • „ _ - _ _ . '
If Inhaled:. Conscious persons should be assisted to an uncontaminated area and
inhale fresh air. Quick removal from the contaminated area is most important.
Unconscious persons should be moved to an uncontaminated area, given assisted
respiration and supplemental oxygen. Further treatment should be symptomatic
and -supportive.

..NO. 184 fl R 3 0 7 6 9



SECTION VI-REAttiVm DATA
STABILITY: UNSTABLE { ) STABLE ( x )

CONDITIONS TO AVOID: ' open flames or high temperatures

INCGMPATABILITY (MATERIALS TO AVOID): Oxygen and strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: None

HAZARDOUS POLYMERIZATION: MAY OCCUR ( } WON'T OCCUR ( X )

CONDITIONS TO AVOID:

SECTION VII— SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Evacuate til personnel from affected area. Remove sources of heat and ignition.
If possible (safely) stop leak or remove cylinder to a remote downwind location.
Ventilation, to remove released methane should be explosion, proof.

HASTE DISPOSAL METHOD:
Burn in. aa appropriate flare or slowly release in a remote downwind area. Follow
all applicable federal, sta.ce, and local regulations.

SECTION VII I—SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION: |v^rSft?S.rtlf!araCUS ava:LUble in

VENTILATION: LOCAL EXHAUST . ( X )
MECHANICAL (GENERAL) ( X ) To Prevent accumulation above the LEL

PROTECTIVE GLOVES: Elastic or rubber EYE PROTECTION: Safety goggles
or glasses

OTHER PROTECTIVE EQUIPMENT: Safety shoes. Low oxygen alarm
_________________________(less than 18%) where necessary._________________
_____________________SECTION IX—SPECIAL PRECAUTIONS______
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:
Cylinders should be scored separately from oxygen in a cool, dry, well ventilated
area.. No smoking, open flames, or sources of ignieion should be permitted in the
methane storage area,. Protect cylinders from physical damage. Methane is a
flammable high pressure gas and may form explosive mixtures with air. Do not allow
the temperature where cylinders are stored to exceed 125°3T.
OTHER PRECAUTIONS:
Electrically 'ground all lines and equipment associated with the methane system.
All equipment should be non.-sparking or explosion proof. Refer Co CGA Bulletin
SB-2 "Oxygen Deficient Atmospheres." Use a check valve or trap in the methane cyl-
inder discharge line to prevent hazardous "back flow. Cylinders or containers may
not be recharged except by or with the consent of Liquid Carbonic.

Reporting under SARA, Title III, Section 313 not required.
NFPA 704 NO. for methane ' ̂  1 4 0

'* intd* tf » &* wcuracy oi any dau or saiemert contained hefsi-.. WWW »*s mawrtai Is Jurrfehtd Jo good laiih. NO WARRANTY
EXPRESS OR 1MPUEO. Of MERCHANTABILITY. FITNESS OR OTHERWISE IS MADE. This tnawrial ii oTrtreO crty lor yourconsWerartton. mvesCgatton
ttt v*TifJaw.n ans Liquid drtxxw: sftai n« rt aw ovom M lioao tor spodai, inddanta. w consequent;* damages in connectec wO> i

NO. w AR307692



MATERIAL SAFETY DATA SHEET

24 Hour Emergency P

LIQUID CARBONIC INDUSTRIES

610 JOWE BLVD. • OA* BROOK. IL 60531 -2Z.6 • 70S 572-7500

hone Numbers: (504) 673-8831; CHEM

CARBON DIOXIDE

DOT: UN 1013
HAZ.CL.: Division 2.2
LABEL: Nonflammable Gas

June 1991

TREC (800) 424-9300 .
SEC I' ION J— PRODUCT IDENTIFICATION

CHEMICAL NAME: Carbon Dioxide
COMMON NAME AND SYNONYMS: Gaseous Carbon Dioxide, Carbon Dioxide,

Carbon Anhydride, Carbonic Acid Gas FORMULA: C0£
CHEMICAL FAMILY: . Carbonate

SECTION II— HAZARDOUS INGREDIENTS

MATERIAL
Carbon Dioxide

VOLUME %
99.5+

CAS NO. 1992-1993 ACGIH TLV UNITS
124-38-9 TWA » 5,000 Molar PPM

, - STEL = 30,000 Molar PPM
OSHA 1991 TWA =" 10,000 Molar PPM
OSE& 1991 STEL = 30,000 Molar PPM

SECTION III— PHYSICAL DATA
BOILING POINT (°F.}: (Sublimes) -109.3 SPECIFIC.GRAVITY (H20=l): *
VAPOR PRESSURE: . . ' Q 68°F. - 831 psig % VOLATILE BY VOLUME: 100Z
VAPOR DENSITY (AIR=1):9 68°F = 1.53 EVAPORATION RATE (BUTYL ACETATE=1)
SOLUBILITY IN WATER: @ 68°? = 87.SZ. by Volume .
APPEARANCE AND ODOR: Colorless gas, slight pungent odor
* <3 1 ATM Solid g -I1°F « 1.56_________;__________s

SECTION IV—FIRE AND EXPLOSION HAZARD DATA

FLASH PO.NT (METHOD USED): H/A FLAMMA8LE LIMITS:
EXTINGUISHING MEDIA: - '
Nonflammable gas - carbon dioxide is ̂ an extinguishing agent

SPECIAL FIRE FIGHTING PROCEDURES:
If cylinders are exposed to a fire, safely relocate or keep cool with water spray

UNUSUAL FIRE AND EXPLOSION HAZARDS:," None

_________SECTION V—HEALTH HAZARD DATA .____________________
Route($J of Entry:Inhalation?Yes S k i n ? ' N o I n g e s t i o n ? N o
Carclnogenicity: NTP? .No IARC Monographs? ' No OSHA? No
EFFECTS OF OVEREXPOSURE;
Inhalation: At 2 to. 37, concentration symptoms of simple, asphyxia occur; 3 to 5Z
causes increased respiration and headache; up to 1st causes he'adache, nausea,
vomiting and unconsciousness. . Higher concentrations cause rapid circulatory in-
sufficiency leading to a coma and death. C02 is~the most powerful cerebral
vasodilator known. Persons in ill health where such illness would be aggravated '
by exposure to gaseous carbon dioxide should not be allowed to work with or handle
this produce.. . . . . . . . . . , . . . .
EMERGENCY AND FIRST AID PROCEDURE: . . , .
If Inhaled̂ ; Conscious persons should be assisted _to an uncontaminated area and
inhale fresh air. If unconscious, provide assisted respiration and supplemental
oxygen. Further treatment should be symptomatic and supportive. Self-contained
breathing apparatus should be available for rescue personnel.

(Continued on Supplemental Sheet)
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SECTION Vl~-REACTiVlTY DMA'
STABILITY: UNSTABLE ( ) STABLE ( s )

CONDITIONS TO AVOID: N/A

INCOMPATABILITY (MATERIALS TO AVOID): ** moisture is present, it may form
v carbonxc acid.•

HAZARDOUS DECOMPOSITION PRODUCTS: None

HAZARDOUS POLYMERIZATION: HAY OCCUR ( ) WON'T OCCUR ( X }

CONDITIONS TO AVOID: N/A

SECTION VII—SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Evacuate all personnel from affected area. Ventilate area of leak with supple-
mental fans. Carbon dioxide is heavier than air and will collect in low'areas.
Use self-contained breathing apparatus to enter leaking cylinder area.

WASTE DISPOSAL METHOD:
If possible, remove cylinder to remote area (downwind) and allow to slowly vent
co atmosphere.

SECTION VIII—SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION: Positive pressure air line with mask or self-contained

breathing apparatus.
VENTILATION: LOCAL EXHAUST ( x ) Provide adequate ventilation to pre-

MECHANICAL (GENERAL) ( x ) ven* concentration over the allowable
' 'T W A or STEL

PROTECTIVE GLOVES: Cotton or leather EYE PROTECTION: Safety goggles
OTHER PROTECTIVE EQUIPMENT: Or Siasses
Safety shoes. Use low oxygen alarm (less than 18%) where
necessary. Use appropriate protective equipment when welding._________________
_____________________SECTION IX—SPECIAL PRECAUTIONS '_____:__________
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:
Use only BOX or ASHE coded containers. Protect cylinders from physical damage.
Store in veli-ventilaced, cool, and dry areas. Follow normal compressed gas
storage recommendations- Bo not score cylinders at high temperatures or over ,
120°?. Score carbon dioxide cylinders with che cap on tight and valve end up.
Avoid low storage areas and corrosive chemicals.

OTHER PRECAUTIONS:
Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. See Compressed Gas Bulletin SB-2, "Oxygen. Deficient Atmospheres,"
CCA Pamphlets P-l, "Safe Handling of Compressed Gases, in Containers;" G-6, "Carbon
Dioxide;" G-6.1, "Standard for tow Pressure CO 2 Systems at Consumer Sites;" G-6-3.
"Carbon Dioxide Cylinder Tilling and Handling Procedures for Beverage Plants,
NSDA TD01."

(Continued on Supplemental Sheet)

NO Qtaruvy is mac.* as to Q>e accuracy of any cjata or statement cows-ned herein. White tNs material -£ rurnistac-- h 9000 ta.ni, MO WARRANTY
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SUPPLEMENTAL SHEET - CARBON DIOXIDE MATERIAL SAFETY DATA SHEET

SECTION V— HEALTH HAZARD DATA _

EMERGENCY AND FIRST AID PROCEDURES: (Continued)

CAUTION.: . Ĵ lt-ding or brazing may produce fumes and gases hazardous
to health. Avoid breathing Chase fumes and gases- Use adequate
ventilation. See ANSI 2-49.1 "Safety in Welding and Cutting"
published by the American Welding Society and OSHA safety regulations
under 29 CFR 1910.252 "Welding, Cutting and Brazing." Also see
ACGIH TLVs 199.0-1991 Appendix B, Section B2, "Welding Fumes." ARC
RAYS can injure eyes and burn skin.

SECTION IX— SPECIAL PRECAUTIONS

OTHER PRECAUTIONS: (Continued) '

Consult manufacturer's MSBS sheet on welding consumables and related
products for reactivity and health hazard data, and for further
information regarding welding fumes.

Reporting under SARA, Title III, Section 313 not required.

NFPA 704 No. for carbon dioxide = 1 0 0

No Qyaranty fs maoe as to iba accuracy ol any data v staiemenc corns-net) Tverein. White Vss materta. >s furnahta in gooa (aWi, NO WARRANTY
EXPRESS OR IMPLIED. OF MERCHANTABILITY. FITNESS OR OTHERWISE IS MADE. 7*is mowob is ofloecf orty tor your consfcteraboo. investigation
3<x. veciflca-iOf. ahd UqiX) Canonic sna» not in any event bo HatJe tor spcosi, ̂odanui.̂  cprraaquefTliai damQn«s in connMiPOO wAft ft£ putf
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MATERIAL SAFETY DATA SHEET

24 Hour Emerqency • f

LIQUID CARBONIC INDUSTRIES

310 JOWE BLVD. • QAX BROOK. W. WSn-22.6 • 706 572-7300

hone Numbers: (504) 673-8831 ; CHEi*

OXYGEN, COMPRESSED
DOT: UN 1072
HAZ.CL.: Division 2.2
LABELS: Nonflammable Gas,

Oxidiaer

October 1991

TREC (800) 424-9300
SECTION I—PRODUCT IDENTIFICATION

CHEMICAL NAME: . Oxygen
COMMON NAME AND SYNONYMS; Oxygen, Compfessed (D..O.T.); Gaseous Oxygen, GOX;

Oxygen Gas
CHEMICAL FAMILY: Oxidizer . _ FORMULA; 02

.MATERIAL
Oxygen

SECTION IT—HAZARDOUS INGREDIENTS

VOLUME % CAS NO. 1991-199Z ACGIH TLV UNITS
99.5+ ~ 7782-44-7 None

-- OSHA 1989 TWA - None Listed

SECTION HI—PHYSICAL DATA
BOILING POINT (°F.): -297 SPECIFIC GRAVITY (H20=l): N/A
VAPOR PRESSURE: " $ 7Q°F * < , % VOLATILE BY VOLUME: N/A (Gas)
VAPOR DENSITY (AIR=1): @. 70°F « 1.11 _ EVAPORATION RATE (BUTYL ACETATE=1): N/A
SOLUBILITY IN WATER: Slightly • (Gas)
APPEARANCE AND ODOR*. Colorless, odorless gas
* Above critical temperature __________________

'SECTION iv—FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METHOD USED): N/A . FLAMMABLE LIMITS: ^rr
EXTINGUISHING MEDIA: . W/A
Fires with oxygen as the oxidizer should be fought with copious quantities of
water.
SPECIAL FIRE FIGHTING PROCEDURES: If possible, stop the source of oxygen which
is supporting- the fire. Use water spray to cool 'surrounding containers.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Vigorously accelerates combustion. Many
compounds which are not flammable in air may burn in pure oxygen. If 'cylinders
are. involved in a fire, safely relocate or keep cool with water spray.

SECTION V—HEALTH HAZARD DATA
Route(s) o f . E n t r y : I n h a l a t i o n ? Y e s S k i n ? N o I n g e s t l o n ? N O
Carcinogenicity: • NTP? NO IARC Monographs? NO OSHA? No
EFFECTS OF CVEREXPOSURE:
Inhalation: Oaqrgen is the vital element in the atmosphere in which we live and
breathe. The atmosphere.'containŝ apprbximately 21"molar Z oxygen. Breathing
higher concentrations could lead co hyperoxia and pneumonia'or could present a
risk of inflammation of organic matter in the body.

Persons in ill health where such illness would be aggravated by exposure to
higher than normal levels of oxygen should not be allowed to work with or handle
this product. . . . . . ' . .. ... . _..._ ._ . . ;

(Continued on Supplemental Sheet)
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SECTION VI—REACTIVITY DATA
STABILITY: UNSTABLE ( ) STABLE ( X )

CONDITIONS TO AVOID: N/A

INCOMPATABILITY (MATERIALS TO AVOID): All flammable materials

HAZARDOUS DECOMPOSITION PRODUCTS: None

HAZARDOUS POLYMERIZATION: MAY OCCUR ( ) WON'T OCCUR ( X )

CONDITIONS TO AVOID: N/A

SECTION VII—SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Stop leak if possible. Be cognizant of increased flammabillty possibility in high
oxygen content environments. Evacuate personnel from affected area. Remove
sources of heat and ignition.

WASTE DISPOSAL METHOD:
Locate leaking containers in a downwind location and allow to vent to atmosphere.

SECTION VIII—SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION: N/A . ,
VENTILATION: LOCAL EXHAUST ( X } To prevent accumulation above

MECHANICAL (GENERAL) •( X ) 25 »*» z

PROTECTIVE GLOVES: Any .Material EYE PROTECTION: Safety goggles or
glasses

OTHER PROTECTIVE EQUIPMENT:
Safety shoes, safety shower. Use appropriate protective
equipment when welding or cutting.

SECTION IX—SPECIAL. PRECAUTIONS .. .
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:
Protect cylinders against physical damage. Store in cool, dry, well-ventilated
area away from sources of heat or direct sunlight. Do not allow areas where
cylinders are stored to exceed 125°F. Use a check valve or trap in the cylinder
discharge line to prevent hazardous backflow. Cylinders should be stored upright
and firmly secured to prevent falling or being knocked over. Keep oil, grease and
all flsmmables away. Do not store with flammable gases. Open oxygen valves slowly.
OTHER PRECAUTIONS:
Use only DOT or ASME coded vessels. Use a pressure reducing regulator when connect-
ing cylinder to lower pressure piping or systems. Oxygen equipment must be cleaned
and degreased for oxygen service. Close valve after each use and when empty. Cyl-
inders may not be refilled except by or with the consent of Liquid Carbonic. For .
further information refer to CGA Pamphlets P-l, G-4.1, and P-14 which h?ve to do
with cylinder handling, oxygen-rich atmospheres and cleaning for oxygen servicG-

(Continued on Supplemental Sheet)
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SUPPLEMENTAL SHEET - OXYGEN MATERIAL SAFETY DATA SHEET

SECTION V—HEALTH HAZARD DATA - Continued . .

EMERGENCY AND FIRST AID PROCEDURES:

If Inhaled: Conscious persons should be assisted to an.uncontaminated
area and breathe fresh air. They should be kept warm and quiet. The
physician should be informed that the victim is experiencing (has
experienced) hyperoxia.

Unconscious persons should be moved to an uucOBtaminated area and
given assisted respiration. When breathing has been restored, treat-
ment should be as above.. Continued treatment should be symptomatic
and supportive.- :... . :. .. ._ .. .„_..: . _ . .;.. ,__._._..'__

CAPTION: Welding or brazing may produce fumes and gases hazardous
to health. Avoid breathing these fumes~and gases. Use adequate
ventilation- See ANSI 2-49.1 "Safety in Welding and Cutting"
published by the American Welding Society and OSHA safety regulations
under 29 CFR 1910.252, "Welding, Cutting and Brazing." Also see
ACGIH T17s 1991-1992 Appendix B, Section B2, "Welding Fumes." ARC
RATS can injure eyes and burn skin.

SECTION IX—SPECIAL PRECAUTIONS

OTHER PRECAUTIONS: (Continued)

Consult manufacturers MSDS sheet cm welding consumables and related
products for reactivity and health hazard data, and for further ' '
information regarding"welding fumes.

Reporting under SARA, Title III, Section 313,not required.

NFPA 704 NO. for gaseous oxygen = 0 0 0 (OX)

No guaranty is made as »the accuracy « any oala or satwnem containad herein. White tftte mawna. te iixmshed in good fe-tfx NO WAPRAW7Y
EXPRESS OR IMPUED, OF MERCHANTABILITY. FITNESS Cfl OTHERWISE IS MADE This moWrtai Is Offer*} oofy f«x you/ ccowOwrarori. imesi.ga.-on
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MATERIAL SAFETY DATA SHEET

24 Hour Emergency P

LIQUID CARBONIC INDUSTRIES

. StOJO»e8l.VD.-OAX BROOK. VL 60S-H--2.e • 708 S73-7500

lone Numbers: (504) 673-8831; CHEM1

NITROGEN, COMPRESSED
DOT: UN 1066
HAZ.CL.: Division 2.2
LABEL: Nonflammable Gas

October 1991

FREC (800) 424-9300
. SECTIUR I— PRODUCT IDENTIFICATION

CHEMICAL NAME: Nitrogen
COMMON NAME AND SYNONYMS: Nitrogen or Nitrogen, Compressed (DOT)
CHEMICAL FAMILY: Inert Gas , FORMULA: N2

SECTION II—HAZARDOUS INGREDIENTS

MATERIAL__________ VOLUME % CAS NO. 1991-1992 ACGIH TLV UNITS
Nitrogen 99.94- 7727-37-9 Simple Asphyxiant*
^ ' , -. , , - ; - ' " - - j * i. ' OSHA 1989 TWA - None Listed*0xygen levels should be tnamta..jaed at greater than
18 molar Z at normal atmospheric pressure (p02>135 torr).

SECTION" IIL---PHYSICAL DATA
BOILING POINT (°F.): -320.5 SPECIFIC GRAVITY (H20=l): N/A (Gas)
VAPOR PRESSURE: * 3. VOLATILE BY VOLUME: N/A (Gas)
VAPOR DENSITY (AIR=1) : @ 70*7 = 0.97 EVAPORATION RATE (BUTYL ACETATES):
SOLUBILITY IN WATER: Very slightly (Gas)
APPEARANCE AND ODOR: Colorless> odorless gas
* Above the critical temperature of -233°F _____ ____ ____________ , _______

SECTION IV— FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METHOD USED): N/A FLAMMABLE LIMITS: ^77
EXTINGUISHING MEDIA: . Nonflammable, Inert Gas N/A
SPECIAL FIRE FIGHTING PROCEDURES:

UNUSUAL FIRE AND EXPLOSION HAZARDS:
If -cylinders are involved ia a. fire, safely relocate or keep cool with water spray.

SECTION V— HEALTH HAZARD DATA
Route(s) of Entry: InhaTatiori? Yes SkTn? ' No Ingestlon? No"
Carcinogenic! ty: NTP? No IARC Monographs? No OSHA? No
EFFECTS OF OVEREXPOSURE:
Inhalation: Qverexposure to hi$ĥ  concentrations so as to exclude an adequate
supply of oxygen to the lungs causes "dizziness, drowsiness 'and eventual un-
consciousness. Persona 'in ill health where such "illness would be aggravated by
exposure to" nitrogen should not be allowed -to work with or handle this product.

EMERGENCY AND FIRST AID PROCEDURES: . .
If- -Inhaled: '"Remove _to fresh air. Tfjinconscious or breathing is difficult,
administer artificial respiration with supplemental oxygen. Keep warm and at
rest. Caution when, entering contajninaced' areas to ventilate to acceptable
oxygen levels. See CGA Bulletin SB-2 "Oxygen Deficient Atmospheres."

- ^307699



"SECTION vi—ftEAcTivitv QATA
STABILITY; UNSTABLE ̂  ( ) STABLE ( X )

CONDITIONS TO AVOID: None

IMCQMPATflBILITY (MATERIALS TO AVOID): None

HAZARDOUS DECOMPOSITION PRODUCTS: None

HAZARDOUS POLYMERIZATION: MAY OCCUR ( ) WON'T OCCUR ( x )

CONDITIONS TO AVOID; None

SECTION VII—SPILL OR LEAK PROCEDURES .
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR'SPILLED:
Evacuate all personnel upwind and away from affected area.. Stop leak if possible.
If leaking container(s) is (are) in an enclosed area, ventilate to accepcable
respirablte oscygen level before entering.

WASTE DISPOSAL METHOD:
Locate leaking containers in a remote downwind area outside and allow to vent to
atmosphere. .Follow all federal, state and local regulations.

SECTION VIII—SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION: jn event of major leak, self-contained

breathing apparatus may be required.
VENTILATION: LOCAL EXHAUST ( X ) To prevent accumulation so as to ex-

MECHANICAL (GENERAL) ( X } elude an adequate oxygen supply

PROTECTIVE GLOVES: Any material EYE PROTECTION: Safety goggles
or glasses

OTHER PROTECTIVE EQUIPMENT: Safety shoes

SECTION IX—SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:
Protect: .cylinders against physical damage. Store in cool, dry, well-ventilated
area away from sources of heat or direct sunlight. Do not allow areas where
cylinders are stored to exceed' 125*F- Use a check valve or trap in the cylinder
discharge line to prevent hazardous backflov. Cylinders should be stored upright
and firmly secured to prevent falling or being knocked over.

OTOER PRECAUTIONS:
Use only DOT or ASME coded containers. Use a ̂pressure reducing regulator when con-
necting cylinder to lower pressure piping or systems. Close valve after each use
and when empty. Tor more informacion refer to CCA Pamphlet T?-l "Safe Handling of
Compressed Gases in Containers." Cylinders may not be refilled except by or with
che consent of Liquid Carbonic.

Reporting under SASA. Title III, Section 313 not required.

NFPA 704 NO. for gaseous nitrogen = 100

Mo 9uw*f*y ** m*J« w to «*• accuracy or any <ata or statement coom.n«_) twain. White rhia malarial b Iurn.st.ea in good failh, NO WARRANTY
.DCPRESS OR JMPUED. OP MERCHANTABILITY, PJTNESS OR OTHERWISE IS MADE. This material is oil«r«l oc*y for yw cppsxiera-l
«nd wnf-catKVi and bo*d C-lfSOrtJC sffli noi Jn any warn be Gabfe for special. incXfenrai or cortsequ0nli.il damages in connec:i&.Mn as p
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MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION

1145 CATALYN ST.. SCHENECTADY, KY 12303 USA (518) 3T7-88M
<SP

ttgvitai' ~ 'From Genium's MSDS CoHecuoo. to be toed u t refereax. ! H-CT»C». a*>«

MSDS *
METHYL

SECTION 1. MATERIAL IDENTtFICATION____________
MATERIAL NAME: METHYL ALCOHOL
OTHHR DESIGNATIONS: Methanol. Mood Alcohol. Carbinol, Mood Raohtha, Methyl Hydroxide !

CH-OH, CAS *67-S6-l
MAXUFACTURE-./SUPPLIER:'* Av*iiaiiie from several suppliers,
in=lukj.r.g; i.I- DuPont DeNeaoars £ Co. (3Q2- 774-2290

Cneaic-HS £ Pigacnu Dept (800) 441-9442
1007 M»rK:ec St. WURingtan, DE 19B98

SECTION 2. INGREDIENTS AND HAZARDS HAZARD DATA
METHYL ALCOHOL ca 100

CH -OH

S hr TWA^ :oO pp.:., or
260 mg/B5- (SUn-,
STEL: 250 ppt. or
3ig_*g/.B3
' HUMAN "
2ye: S ppa, primar>
irritation dose
Oral: LCLo: 340

Current OSHA Standard; ACGIH (1985-86) TLV adds (skin) notation.
KIQSH has recoiaended « TWA st«nd*re of 200 pp» with a fifteen fcinutc
ceiling of SOO ppm. This ceiling is well above the TLV STEt of 2SO ppm.

Inhalation: TCLo: 86,JO
•B.'»J - Toxic irritant
effects (systemic)

SECTION 3. PHYSICAL DATA
BoUitt£ Point, 1 ata .......... 148.5°F (64.7°C) Viscosity « 20°Cf cps ....... 0.59
Vapor density (Air-1) ......... 1.11 Specific yravity, 20°/4°C ... 0.791
Vapor pressure - 21°C. »H£ ... 100 Meltinj point ............... -144°.F (.S7.8°C)

* SO°C, ndig .,. 400 Volatiles. % ................ ca 100
Water Solubility .............. Totally Miseible EvapoMtion rmte (BuAc«l) ... 5.9 •

Molecular weight ............ 32.04
APPEARANCE S ODOR: Clear, colorless, highly polar liquid with a characteristic alcohol odor. The odor

recognition threshold (100\ of test panel) is S3.3

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper
Fluh Pou-i tod Method

Cup 72S°F • (3SS°C)

Lmuu a Air

\ by Volume 56.5
EmNGUISHIKG MEDIA: Use carbon dioxide, dry chemical, or alcohol type foam. Do not use a solid stream of
water since the stream will scatter ind spread the fire. Use water spray to cool fire-exposed tanks/
containers. Fires involving Methyl Alcohol are Class IB; use a blanketint effect to smother fire.
Methyl Alcohol is a moderate explosion haxard and a danf«rous fire hazard when exposed to heat, sparks, fl
or oxidiiers. Its vapors are heavier than air and may travel a considerable distance to an ignition source
and flashback. Firefighters should wear self-contained breathing apparatus and full protective clothinf when
fighting fires involving Methyl Alcohol.

SECTION S. REACilVi'i'Y' DATA___________________.________________'
Methyl Alcohol is stable in closed container! at room temperature under normal storage and handling
conditions. It does not undergo hazardous polymerisation. This material may react violently with chromic
anhydride;1 iodine plus ethyl alcohol, and mercuric oxide; lead perchlorate; perchloric acid plus ethyl
alcohol; dimethyl fonumide plus phosphorous; wtusium hydroxide plus chlorlofotm; sodium hydroxide plus
chloroform. It may also react with metallic a. uminum at high temperatures.
Methyl Alcohol is incompatible with strong oxidising agents («g., nitrates, perealorate or sulfuric acid).
active metals, acetaldehyde, ethyltn* oxide, isocyanates, beryllium dibydrid*. chloroform, and potassiw
tert-butoxide. It may attack SOM forms of plastics and rubb«r. Thermal decomposition or burning
produce carbon monoxide, carbon dioxide and possible toxic formaldehyde and unturned methanol.

A R 3 0 7 7 0 I GENIUM PUBLISHING



MSDS* __1̂ . I»M«d ____ """"' ''''?:- iv- c .. __: ._ . ;_,:.:

SECTION 6, HEALTH HAZARD.INFORMATION | TLV ,.„.. „„i ».
'•iSinansl -is a oassonou.*. narcoti: chemical tnat nay "e.xer. it> fftYcct* threap, innalatior, ...-*,. r. ..• .
cr in^ffJtion. Elisinatior. of Merr.anol fra= :ne bog> i.* slo>'. anJ rite co\ic efrec.s -;.:rr w -.•ci=p,--n
rcpearee excessive exposures over several days. Taxic effect* .ire exerted upon the CNS. o*pe.:i:ul> T:U- j?
nerve anJ possibly the retinae, Syraptoas of overexposure include diriine?*, visual isrmnaent. nau-cj .
respiratory failure, muscular incoordination and narcosis. Visual disturbances may clear temporarily ttjen re-
occur and progress to blindness. Prolonged or repeated contact with the skin may cause dorsar.ti*.
ani scaling. Xapors of Methane1 are mildly irritating to the eyes, while direct contact with rhc liquid
,:au»e irritation, pain xnd transient corneal opacity. Ingest-iou of Methanol can cause blin-Jn..1?- ami u?i:t,:. Th«
.".1;-: ̂ o-*" is IOC—I30 ai, although tie.ith froc ingestion of less than 53 r.l has been reportc».

^ID: ĝ "£ CONTACT: Ismediately flush eyes, including under eyelids, with plenty of runr.inp wr.tcr for a:
least 15 ainutes. Get iwdical attention if irritation persists. glCIK JONTACT. Flash exposed area with water
while reaovinj contxninated clothing. Kash with soap and water. Get medical attention if irritation pcrsi-»:>,
1XHALATIOX: Rc»ove victim to fresh air. Restore and/or support breathini as needed. Get fteihcal heir llnplan:
Paraaedic, co«wmity). IXGE5TIDN: Give victin 3-4 glasses of water or milk and induce voBitinj; by s
finger to back of throat."Contact a Poison-Control Center or physician. Transport victi» to a »eUicaI
fflcility imecdiately. Its not induce vomitint or jii*e anything to drink if victin is unconscious or ha vine
convulsions. Get medical attention Unnl-utt, naraaedic, comunity].

SECTION 7. SPILL. LEAK AND DISPOSAL PROCEDURES
Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide _ouxi»u-n
explosion-proof ventilation. Evacuate all personnel from the area except for those involved in clean-up.
Reaove Icakinj container to safe place if feasible. Clean-up personnel should wear protective clothing.
2loves, boot*, and a sen-contained breathing apparatus. Absorb small quantities on paper towel, ven.iculi.te.
or other absorber.: and place in closed container for disposal. Dike large spill; and collect for reclamation
or disposal. Kater spray may be used to knock down vapor and to dilute and flush spill away from sensitive
areas. Do not flush to sewer, keep out of watersheds'and waterways. j
DISPOSAL: Place in suitable container for disposal by a licensed contractor or burn in an approved incinera-
tor. haste solvent may be reclaimed via filtration and distillation procedures. Methyl Alcohol ha* been

it a hazardous waste by the EPA fRCRA CFR 261.35). The EPA Hazardous haste No. is U1S4. Aq
;rv Ratine- TLg96- Over TOOP

SECTION 8. SPECIAL PROTECTION INFORMATION
Provide general and local exhaust ventilation Cexplosion-proof) zo meet TLV requirements. ?or emergency or
non-routine exposures where the TLV may be exceeded, wear an appropriate NIOSH-approved respirator. All
electrical service in u*e or storage areas should have an explosion-proof design.
Prevent skin anil eye contact by wearing rubber gloves and splash goggles or safety glasses. Use protective
aprons, boots and face shield a; necessary when splashing may occur.
Eyewash stations and safety showers should be available in areas of use and handling. Provide suitable
training to those working with Methanol. Monitor the workplace and keep accurate records.

Cuntaci lenses pose x special hazard, soft lenses may absorb and all lenses concentrate irritanti.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Store in tijhtly closed containers ij. a dry, well-ventilated area away from strong oxid.ring agents, heat,
spark* and open flame. Protect container fron physical damage, tftien transferring or pourinp. Methyl Alcohol.
jround xnd bond container?; and equipment to prevent static sparks. Use non-sparkinf tools.
Do not SBoke in areas of use or storage. Use witrt adequate ventilation. Do not breathe vapors. Avoid contact
w:ih eyes and skin. This material is poisonous when introduce*! into the body mctabolisa.. np___Xtrr. INCEST!!:
Provide preplacecent medical exam? and periodic medical surveillance for industrially exposed workers with
emphasis on neurological and visual functions, liver, and kidney sysreos.
DOT CLASSIFICATION: Flammable liquid, UXL230 DOT UBCL: Flaaaahle liquid.

DATA SOUHCÊ i CODE t5« GkKiwy. 1, 2. 4-I2. 16. 19, 20. 23-26, 31, 34. .̂ -39, -3, ̂ *, 65. 79. R.

APPROVALS

WDUST. HYC1EKÊ AF...TY

MEDICAL REVIEW:

R T n 7 7 0 ?
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SECTION I

UANUFACTURER

USA CLEA1-SS-SANITISZ2 II

Safety Applienees Company FORMULA CODE

600 Penn Center Boulevard
T-Mttebtirgh. ?A 1S235

. SECTION 0 - INGREDIENTS

8599-03
L. P. Dewosky
Ugr.Product Sm.±ety

CAS HDMBER WEIGHT,

.ACTIVE INGREDIEHTS: . * -. . 54*7

SODIOT CABBOHATE illT̂ i 1n*Q
TRXSODIUM PHOSPHATE . 7601-54-9 . 10.0
aOtt (C14, 50%;-C12, 40<; Cl6, 10« . , ' ftft , . ,
DIMETH2L BEH2YL AKtK>HIOM CHLORII3ES 139-08-2 2.5

„_________. - -- 45.3
INERT

SODIUM TRXMIOTBDSPEATE * " ' ' 7758-29-4
SODIUM BICAPBOHATZ. 144-55-8
KATZR 7732-18-5
XSOKER1C LZHEAR ALCOHOLS (C11-C15)

POtiY-ETHOXT ETHAKOLS , 68131-40—8*
* ETEAHO& ' 64—17—5
ISOBORSYli ACETATO .125-12-2

PHYSICAL DATA

%VOLATL£ BY VOLUME
VAPOR PRESSURE (mm Hg.)
VAPOR 9.5 - 10.5AQUEOUS SOSDTIOHSOLUtnJTY IN WATEH

BLESD OP WHITE POWDERS

SECTION iv-nag AND EXPLOSION DATA
FLAUMASLC UiOTl j Ul-SH POINT (UMhed . CARBQg DIOXIDErn?sM ntrtrSPRAY (FOCS

BIAHKET FIKE WITH E3CTlTOgISHIHS 'MEDIT3MSPEOJ.1. FIRE
RGMTIHG PROCEDURES

PS0DOCT IS HONREACTIVE AHD DOES SOTUNUSUAL FIRE AND
HAZARDS



SKIN COKTACT WTTE POWDER HAY CAUSZ BURNS. FLUSH AFFECTTD AREA KITH
CLEAN WATER.*
£T£ COKTACT WITH POWDER MAY GAUSS CORNSAL BURNS. AVOID -RUBBING EJ
BECAUSE WATER INSOLUBLE PARTICLES MAY SCRATCH CORNEA. IMMEDIATELY
FLUSH £!££S WITH CLEAN WATER WHILE HOLDING EYELIDS APART. CONTINUE
FLUSHING FOR AT LEAST 15 KISUTES OR OTECL IRRITATION SUBSIDES.
CONSULT PHYSICIAN AS SOOT AS POSSIBLE. ___
INHALATION OF A LARGE ENOUGH QUANTITY TO POSE A SIGNIFICANT EBAME
HAZARD IS IMPROBABLE. - * ' ____
INGESTION OF POWDER IS HARMFUL OR FATAL. SHOULD INGESTION OCCUR., DRIS
HXLK, RAW EGG WHITE, OR GELATIN SOIOTION, OR LARGE QUANTITIES OF WATES
AVOID ALCOHOL. CONSULT PHgSICIAN AS SOON AS POSS3SLE.______________
——————————' SECTION VI • REACTIVITY DATA

ÂSIUTY

•U2ARDOUS
ÔCYUERIIA-nOH

UNSTABLS
STABLE

UAT OCCUR
WIU. NOT. OCCUR

X
*
X

CONDITIONS
TO

AVOtO
coNornoHS

TO
AVOtO

HOKE

KONE
•UZARDQOS
3€CQUPosrnoNpnooucTs

IHCOMPATISIUTY
(MATERIALS TO AVOID)

«

OXIDIZING AGENTS
SOA? Alto ANXOHIC SURFACWWTS T5KACTTVAT

SECTION VII -SPILL OR LEAK PROCEDURES

STEPS TO »E TAKEN
Si CASE MATERIAL
IS RELEASED OR SPItLIO

WASTE D-3POSAL
METHOD

' • • ••PĴ P̂̂ -̂ ^ » —— . « *_ —— —— _ . — _ ,---..-—

•E GF̂ MTrTn̂ rA
SW2EP UP . .

RIKDVE TO SAHXTAHT LAKDFILL AWAY FROM
DESTROY SKPTY CONTAINERS ' .

WATER SUPPLIES

SECTION VUI- SPECIAL PROTECTION INFORMATION

SPECIAL
RESPWATORT
PROTECTION

VEOAL
SKIH
PROTECT-OW

SPECIAL
EYE
PROTECTION

• •
NOT REQUIRED

.

NO.£ REQUIRED
•

NOT Rh^yUI RKD
SECTION DC -SPECIAL PRECAUTIONS

SPECIAL
HAH DUNG
PRECAUTIONS

SPECIAL
STORAGE
PHECAtmoxs

OTHER

HOT REQUIRED

iJOT RCQUIRiXl. MINIMUM SffETtP LTKJB 6 .MC
HftyrMnM yMUM1,^ LIFJ Â OID HIGH HDMIDIT5
A rt,EA»- T5PV PTACE. _

JNTHS. FOR ̂B
T AND STORE 1^
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1200 OSEA Barard: - ': ^ • -'• -600 Petm Center
.i-iuu u y.——C ^ Pittsburgh, PA 15225

Bale ft.-«e 273-5000

PRODUCT IDEKTIT?

Checic. C*«, 60 ppo Cxrbcn Kortori-ie, 0.751
", 151 Orygea, Balance Nicrogeir

•£ZKICA.L KAHE - ' Carbon Mnnozide, Peat«afc, Orygca, Kitrogen Ki

3DITIDHAL IDZinTT.ES - KSA P/K 478191

APPLICABLE CHSHCAL COKTENTS

Monoxide (CAS 630-08-0),. ST£L 400 pp» CACdff" 1954-55) ' Q-.0060 50
(CIS 109-66-0) r STEL 750 ppm (ACdH 1984-85) 0.75 ' 0.

' ' * >T -Bh

(CAS 7727-37-9)

Gas Under Press-ire, 800 PSTC at 70T
Approx. 80 Liters Gas at Atmospheric Pressure

PHYSICAL AND CHEMICAL PROPERTIES

A F E A T AHD ODOR - Colorlesi 0*», Faint Hydrocarbon Odor
SOILING 'POINT - N/A SPECIFIC CRAVITT (H20 - 1) - H/A
VAPOR PRESSURE - N/A PERCENT VOLATILE BT VQLDKE - N/A
VA?OR DENSITY (AIR - 1) - Approx. L
SOLUBILITY IN WATER - Carbon >tonc**ide -- 3.5 cai3/100 ml (O'C)

Pentane — 11 ca3/100 ml (16'C)
Oxygen """ "" — 3.2 en3/100 ml (25*C)

"Nitrogen — 2.3 ca3 • 100_ml (O'C)

Page 1 of
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KSA P/K C7S19I

PHTSICAJ. HAZARD INFORMATION

.'SI-ZAL KAZA2H - Cam'prsssed Cax 800 PSIG «£ 70* ?

7DI7IOKS OS. HATESXALS TO AVOID - None

*̂ H POIHT - K/A (Pestaae) X£L (1.41)

riHCUISHIHG MEDIA - This Gas Mixture i» Not nanaabl*

ECIAL. ri2Z FlĈ rxnC PKOCSSCBZS * See Nexr Ices

FI2£ AHH n2LaSIO..f HAZARDS * Cu Under Pressure, 800 PSIC- *t 70*?. Do Hoc Exceed 1

HAZARDS'

HAZARDS -" Beatxae &Mf bet- irTifxCxnc Co'swcou*

AKD StKFTtHS OF U£USUS£ — Respirxcorir Trace Irritation:

EllMAKT ROUTES OF EST2T - Inhalation

ARGET oaGAHS - Peatane: Respiratory Trace
COi Uin̂ s,. Slood* Tissues* CO ac high, concentration* causes tissue hypox

(lack o£ exĵ en) by prrrentint blood frog crsasporri&f sufficient:

2 of 4
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CONDITIONS CEHESALLT RECOGNIZED AS "EEIKC AGGRAVATED BY EXPOSURE - No Xsicraatios

3T7R..: LIMITS.- ACGIE, Carbon Monoxide 50 ppo. SEL 400 ppa, Btntane 600 ppca. Pentane STEL 750
ptm (1984-85)

INOCENIcrrr DATA - Coaponent Gases Not Listed in SIOS5. RIECS.

.GENCY ANI> FIRST AID- FROCEDnSTS - Rsove Fro», Exposure

SAFE HANDLING AND USE

IEHIC FRACtlCZS * Avoid Breathing C*»

MEASURES DtJEPRS PSPACT AKD &&EBCZS3UXZ OX COSZAHDIAXEB1' ytyrrjBgyg — Hot Applicable-

JCEDURSS FOR SPHX 08. T.KAT CLEAKO - Ventilate Area. Avoid Breathing Gas.

Page 3 of 4
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«•iS1Z DISPOSAL - DC sot puncture- cr incinerate cylinder. Before discarding cylinder-,
. release contents to a safe echcust. '

"OHACK. - Store is a. coot* dry,, well—res til a eed area. Da not exceed lZfl*T..

CONTML MOhSURET

KSQZQL, FROTZCIT7S. ŝ uiifaMt — Due to the- limited ••nnir of g«» is the cylinder, rai the Ii
release rxce oKployvd; ia inscnmect calibration., revpirator-
protection is nae indicated under condiHtms of intended us

COKTZOLS * Mechanical ventilation £» suitable-

HT. FIACTTCrS'- A-reii breachiâ  ga«. Use is **1I— mitil «ted ar«a».. 7»llov tbe
ŝuoftUL e de taxied IA tse rouL iHisyacffxctt H»»»I«»T pcvrxixeab V.LCB:

calibration.-

OF F2EPA2ATIOB - Septenicr 1985

± information prcnrided herein has been compiled fros sources- believed to be reliable.
vever, Mine Safety Applimncer Company ta»kc» no wxrrancy as to the accuracy, completeness,
fficiency of the information cod in no event will. Mine Safety Appliances Company be
sponsible for loss or damage of any nature whatsoever resulting from use of the informatic

Page 4 of 4
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OS 3__

US DEPARTMENT OF LABOR
Occupational 'Safety and Health Administrationi ,

MATERIAL SAFETY DATA SHEET

Required under USDL Safety & Health Regulations for Ship Repairing,
Shipbuilding and Shinbreaking <S9 CFR 191Si 19 1 6 , 19 17 )

SECTION t

ALLEGRO INDUSTRIES
6403 E. ALONDRA BLVD.
PARAMOUNT, CA 90723

Telephone No: (213)633-4861

. PRODUCT-. PRODUCT NQl

Personal Safety Equipment Cleaning Pad 1001

Chemical Name i. Synonyms: . Trade Name !. Synonyms:
Isopropyl ftlcohal Stert-Wipe

Chemical -Famllyi FormulaT
Alcohol CHMCHnHCHa

Prepared by Date

Thomas J. Johnston '1/5/90

Hazardous mixturqtt of other
Liquids! Solids or Banvfi 'A TLV

Unit
Isopropyl Alcohol CAS 4.i7-63~O 70 ' ^00 ppm

SECTION III - PHYSICAL DATA

Galling Point <-F) _ 170 Specific Gravity <HnQ - 1)
Vapor Fressura (mm Hg) Percont VolafciiB by Volume ('/.) 10Q'/.
Isapropyl Alcohol 4A
Density (Air*!) Evaporation Rate (101-1) 0.69
Isopropyl Alcohol 1.06
Solubility In Water Solublv
Appearance & Odor Colorless liquid, msdicinal alcoholic odor

SECTION IV * FIRE AMD EXPLDSIDN HflZARD DATA

Flash Point (method ussd)> 77-F Flammable Limits u"t u-1
TCC E IE

Extinguishing Medial U»fcer. CO** Dry Chemical
Special Fire Fighting Proc»dur»mi Self-contained breathing apparatus.
Unusual Fire and Explosion Hazardst None A R 30 7 7 I 3



Page 2 of E

SECT TON v - HEALTH HAZARD_£ATA

Threshold Limit Valua. 400 ppmi 490 mg/M«
Effects of Qverexposurei Ingestlon - Headache, dizziness, nausea, coma.

Skin - Dryness Eyes - Irritant
Inhalationi headachei dlzzlnessi nausea.

Emergency S. First Aid Procedures:
Ingestion - Consult physician.
51<in - Rinse with water. Eyes - Flush with water.
Inhalation - Remove to fresh air*

SECTION VI - REACTIVITY DATA

STABIUIITY: Unstable CONDITIONS TO AVOID:
Sbabla X Flama.» ignition sourcesi

Incompatibility (Materials to Avoid)! Qxldlzers
Hazardous DcscafnposHjion Products: GO* GQ0
Hazardous Polymerization: May Occur

Will*not Occur X

SECTION VII - SPILL OR LEAK PROCEDURES

Steps tu b* taken In casa material is released or npilladi
Absorb with inert absorbent

Incineration or avaporats and landfill*

SECTION VI II." SPECIAL PROTECTION-INFORMATION

Respiratory Protection* <Sp«clfy Typa) Not raqulred.
Ventilatiqni Local Exhausti May be needed

Spaciali NA
M»chanlcal_ (General) Use in wall ventilated area.
Otheri NA

Protective Qlovest PVC or rubber Ey* Protection: Safety glasses
•Qbhar protective Equipmenti Not.required.

SECTION_TX - SPECIAL PRECAUTIONS

Precautions to ba taken In handling.and storlngi
Keep away from OHidlz«r*» fl*me» ignition sources.

Qthtr.precautionsi NA

flR3077IU



Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Catalyn Street
Schenectady, NY 12303-1836 USA

Sheet No. 380
Propane

(518)377-8854
' Issued: 10/84 Revision: B, 4/90

..,,31
Propane Description: Derived from petroleum and natural gas. Propane js obtained by the so-called "stabilization R 1 NFPA
process" using fractional distillation under pressure. Propane is widely used as a fuel gas, sometimes mixed with butane; as
refrigerant, gas enricher, extractaht, aerosol propellant, mixture for bubble chambers; in hydrocarbon oxidation, flame
control of weeds, aad organic synthesis.. ., _.. ... .. _. ' .... .... .... ......
Other Designations: CAS No. 0074.-98-6; CjH,; dimethylmethane; liquified propane; n-prqpane; propyi hydride.
Manufacturer: Contact "your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide™ for a suppliers list

Propane, ca 100% '- . '. '. -'-.-'-'-': '-"...V.'""."-"" .'̂ '.'""""".' - - - --
OSHA PEL ACGIH TLV, 1989-90* MOSH REL, 1987 Toxkity Dataf
8-hr TWA: 1000'ppm. 1800 mg/m3 """ None established"" " ' '"" "None established Nonelisted

* ACGIH (1989-90) labels propane a simple asphyxiant (control a. 18 vol % minirmm oxygen).
t Monitor NIOSH, RTECS CTX2275QOO) for additional tbxiaty dait '

Section 3*;" Physical Data
Boiling Point: -43.8 T/-42.1 "C at 1 atm ." , Molecular Weight: 44.09 g/mol
Melting Point: -309.4 T/-189.7 'C . 1 Specific Gravity (H-O = 1 at 39 *F/4 °C): 0.58 at -44.0 T/-42.2 'C
Vapor Pressure: 760 mid Hg at-43.8 TM2.1'C Water Solubility: Slightly soluble
Vapor Density (Air = 1): 1.56 at32'FATC ". " :
Appearance and Odor: A colorless gas at room temperature and 1 atm pressure, propane can be liquified by lowering and/or raising flie tempera-
ture. Liquified propane is an unspecified mixture of propane, various butanes, and prbpylene. Although odorless when pure, propane can have an
odor like natural gas. It has an odor threshold of 5,000 to 20,000 ppm, but odor is not an adequate warning to prevent overexposure.

Section 4. Firei and Explosion Data
Flash Point:-156 •FM05T ___-_ Autolgnttion Temperature: 842 'F/450 'C LEL:2.1%vyv UEL: 9.5% v/y
Extinguishing Media: If feasible, stop flow of gas. Use water to cool fire-exposed containers, tanks, surroundings, and to protect personnel
working on shutting off gas flow. If you cannot stop 'the gas flow, direct water spray, dry powder, or carbon dioxide at flame area. Do not
completely extinguish flame unless gas flaw isfhut off! Propane burns with a luminous, smoky flame.
Unusual' Fire or Explosion Hazards: This material can be a dangerous fire and explosion hazard when mixed with air or exposed to heat, and
flame. Vapors may flow on surfaces for considerable distances, reach an ignition source, and flash back. One volume of propane requires about 25
volumes of air for complete combustion.
Special Fire-righting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure, mode. Continue cooling containers with water well after fire is extinguished. Fight massive
cargo tires with unmanned hose holders or monitor nozzles. If this is not feasible, withdraw from the area and allow the fire to bum: Be aware of
runoff from fire control methods. Do not release to sewers or waterways.

Section 5. Reactivity Data
Stability/Polymerization: Propane is stable when stored as a liquid ii steel tanks under its own vapor pressure. Hazardous polymerization cannot
occur. -
Chemkal Incompatibilities: Propane reacts vigorously with oxidizers and explosively with chlorine dioxide (C1O:). A violent exothermic -.
reaction occurs with barium peroxide and heat.
Conditions to Avoid: Propane can produce carbon monoxide when oxidized with a deficiency of oxygen. When sufficient oxygen is present-
burning propane forms carbon dioxide and water. Propane can be a pyrolysis product of polyvinyl chloride, sytrcne-acrylonitrile, aery Ion itrile-
butadiene-styrerie, a n d polyacrylonitrile, , . . . . . . .
Hazardous Products of Decomposition: Thermal oxidative decomposition of propane can produce acrid smoke and irritating fumes.

Capytiitt 01990 Oentam PaWiitaii Cotporttioo.
Aay eooznercial ate or reprodnctjoo wttbcct tbe publhbd'i permijtkn Ii prohibited. AR3077I5



No. 380 Propane 4/90
Section 6. Health Hazard Data
Carcinogenic, ty: Neither the NTP, IARC, nor OSHA lists propane as a carcinogen.
Summary of Risks; This material is an asphyxiant. If sufficiently concentrated to reduce the oxygen level below 18% in inhaled air, symptoms
iuch as rapid respiration, mental dullness, incoordination, pooriudgement, and unconsciousness may result. If the oxygen concentration iŝ educ
to 6% to 8% or less, unconsciousness leading to death occurs. Contact with liquified gas can produce frostbite and severe ;kin burns w' '~~~ *
result in serious i
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Target Organs: Central nervous system. .
Primary Entry Routes: Inhalation,
Acute Effects: Exposure to propane vapors can cause eye and respiratory tract irritation, headache, dizziness, and vomiting. At high concentra-
tions, propane nay have anesthetic properties. Direct contact with liquid propane can cause severe skin bums.
Chronic Effects: None reported.
FIRST AID
Eyes: Rush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for a: least 15 min,
Sl-in: Quickly remove ccmtgraipated clothing. After rinsing affected -?Vin with flooding amounts of water, wash it with soap and water.
Inhalation: Remove exposed person to fresh air and support breathing as needed. Emergency response personnel should be concerned with thei
own safety in oxygeajdeficient areas. Use SCBA for rescue attempts in oxygen-deprived environments.
Ing estion: Ingesbon is unlikely because of propane's physical properties. However, if liquid propane is ingested, severe cold injury to the mouth
tad oral cavity results. Monitor the airway, have trained medical personnel administer oxygen, and seek medical attention.
After first *Id, get appropriate In-plant, paramedic, or community medical sui>port.
Physlcfan's Note: For frostbite, consider rapid rewanning at 108 T/42 'C, Do not institute rewanning unless complete rewanning can be assure
A vtriety of phtnnicologic agents to help restore perfusion to the tissues may be appropriate,

Section 7. Spill, Leak, and Disposal Procedures
Spill/Leak: Notify safety personnel, evacuate the hazard area, eliminate all heat and ignition sources, and supply maximum explosion-proof
ventilation to keep the concentrations well below the lower flammability limit. Personnel involved in leak stoppage should use SCBAs and prote
«giinst direct contact with the liquified gas. Ventilate closed spaces before entering them. Follow applicable OSHA regulations (29 CFR
1910,120).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Htzardous Waste (40 CFR 261.33): Not listed
CERCLA Hiztrdous Substance (40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxk Chcmk-d (40 CFR 372.65): Not listed
OSHA Designations
Listed as Q Air Cbntaminmt (29 CFR 1910.1000, Table Z-l)
Section 8. Special Protection Data
Goggles: Wetr protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).!
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator.
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
Warning; Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Weir impervious gloves, boots, aprons, and gauntlets to prevent skin-contact. Neoprene or polyurethane protective clothing is recom-
mended.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2).
Local exhiust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its souice.(I03)
Safety Stations: Mike available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contmm!nat«£ Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove th
maieriil from your shoes and equipment. Launder contaminated clothing before wearing.
Comments: Neva eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking
smoking, using the toilet, or applying cosmetics. = . _
Section 9. Special Precautions and Comments
Storage Requirements: Store and use propane cylinders aad tapirs in well-ventilated area, away from heat, direct sunlight, ignition sources,
oxidizing cgenls, ind cylinders of oxygen or chlorine. Follow standard procedures for handling cylinders and tanks of flammable, compressed
gis. Provide protection against damaging cylinders and tanks. All engineering systems should be of maximum explosion-proof design and elect
cally grounded and bonded.
Engineering Controls: Avoid v^por inhalation and liquid contact with skin. Use only with .adequate ventilation aad appropriate personal
protective gear. Propine is a serious fire and explosion hazard and should be handled accordingly. Do not expose to any heat or ignition source

Transportation Data (49 CFR 172.101, .102)
DOT SMppJng Name: Liquified petroleum gas IMO Shipping Name: Propane
DOT Haard Class: Flammable gas IMO Hazard Class: 2.1
rDNo.:UK!075 IMO Label: Flammable gas
DOT Label: Flimmable gas IMDG Packaging Group:-
DOT Packaging Requirements: 173304,173314,173.315 ID No.: UN1978
DOT Packaging Exceptions: 173.306

MSDS Cotitction References: 73, 84, 88,100,101,103, 124,126, 127,132,136,138
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MP

« a.ni».KJ.-r tbt pettSMg'* rqpenfMJfj. AJESc-nii [a*oa_.-.c as e tai been afcea ta Ox pirpmaoo of web inforattjoc. Omiam Publiifa_m Corpcn _ _ _ _ —
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//X̂•MM jitî wrti" Math^cnn Snpntifir, .nr.
r *I\/lj"S 9999 VETERANS MEMORIAL
HI \ i-f DOCK A
\̂ /~/ HOUSTON, TX 7703S -cQfSiS

MAIL TO' SARR .ENGlNtcRiNG CO , ._ ..
ATTN: STEVE' SOTTS " ""
7803 GLENROY ROAO

SLQ.CLMrNGTON.._._M_R_55439--212

ĵ MmERIAL 'SAFETY
."• ' ; '. ": DATA; SHEET

r*',' ~ ..
•

•JUL 1 9. '
r- • '

Ĥtyî
MANUFACTURER NAME AND ADDRESS
EM SCIENCE -
A OIV OF EM INDUSTRIES -. ...._,__ . _ - - - - - - - - -
P.O. SO* 70
GtBSSTOWN NJ 03027 , '. - - - -
EfoifttlftCY PHONE 1-800-42̂ -9300
COMMON NAME (ON LABEL)
SODIUM HYDROXIDE SOLUTION. 1 N

TRADE NAME & SYNONYMS
SODIUM HYDROXIDE SOLUTION, 1 N
SODA LYE _ . . . . _'._. ... . _ , - _ : . - . . . _ . '

CHEMICAL NUMBER: MSX0607H--1
ITEM NUMBER: 04O1 165
VNDR CATLG NBR :
ENTRY DATE: 02-21-90
CHANGE DATE: 02-27-9O

CHEMICAL FAMILY
CAUSTIC SOLUTION

CHEMICAL FORMULA
NAOH UauEOUS SOLUTION!

f

HAZARDOUS COMPONEOT CAS % (WT
saoiuw MYORaxiaE SOLUTION IN * 1OO.C

>

PEL: Permissible ExDO>ur» Limit •siiibli«h«d by tf.« Oeeup*tlon*t Safety >nti H««lth Adminii
TLV: Thr«»hold Limit Veil... •stablishcd by th« Am-wican Conf«r«nc« of Gov«rnm«m»l Induat

) TLV PEL
)O .OOO SEC. 5 .OOO SEC. 5

nation (OSHA).
rial Hy9i.tn.3tt, 1986-87.

OTHER INGREDIENT INFORMATION
NONE OTHER THAN SPECIFIED PRODUCT. . . .__

BOILING POINT
N/A

MELTING POINT
N/A

EVAPORATION RATE ( . = 1 )
N/A

VOLATILE BY VOLUM
N/A

VAPOR DENSITY
N/A

SPECIFIC GRAVITY
N/A

E <%) VAPOR PRESSURE
N/A 20C
SOLUBILITY IN WATER
SOLUBLE

APPEARANCE AND ODOR
CLEAfl, COUORLE-SS LIQUID

OTHER PHYSICAL DATAMOLECULAR WEIGHT,. SOLUTION

. Continued on Reverse Side

fl.RlQ77.l.7



V̂ ^̂ &̂ ô ^̂ Ŝ ^̂ ^
FLASH POINT

NONCOMSU3TIBLE
LOWER EXPLOSIVE LIMIT

N/A

UPPER EXPLOSIVE LIMIT
N/A

EXTINGUISHING MEDIA
IXTINGil-.SH.NG MEDIA—— ANY.
SUITABLE FOR ADJACENT M

UNUSUAL FIRE AND EXPLOSION HAZARDS
Flfti J-IXPU HAZARDS.™ CAN REACT
WITH CERTAIN MET/iS tAL. ZN. 5N» TO RELEASE EXPLOSIVE HYDROGEN GAS.

SPECIAL FIRE FIGHTING PROCEDURES
FIRI FISHT...G FROC——: WEAR
SELF-CONTAINED SHEATHING APPARATUS AND PROTECTIVE CLOTHING.

HEALTH HAZARDS (ACUTE i CHRONIC)
SII ..liSNS AND SYMPTOMS OF EXPOSURE-

RY ROUTES OF EXPOSURE
ROUTES OF 6M7HV——————,—— INHALATtON. INGEST.ON

SIGNS AND SYMPTOMS OF EXPOSURE
SYMPTOMS OF EXPOSURE ———— CONTACT
WITH SYES CAUSES BURNS. CAUSES IRRITATION OR BURNS ON
CONTACT WITH SKIN. HARMFUL IF SWALLOWED.

'«~ •««•«*• , Continued on Next P*g*
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MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
MEDICAL CONO. AGGRAVATED BY EXP: DATA NOT AVAILABLE.

CARCINOGENXCITY JNDICATORS NOT'GIVEN
CARCINOGEN!CITY..-.-..;-,;;.-.-.;,;; THE . _ . ........ __ _.._.._ ....
MATERIAL IS NOT LISTED AS A CANCER CAUSING AGENT.

NTP, Yes O No I ARCD ves Q NoOSHA, Yes D No

EMERGENCY AND FIRST AID PROCEDURES
EMERGENCY FIRST AID............."GET '. -
MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE SKIN: IMMEDIATELY FLUSH
THOROUGHLY WITH LARGE AMOUNTS OF WATER EYES; IMMEDIATELY FLUSH THOROUGHLY WITH WATER FOR
AT LEAST 15 MINUTES INHALATION: REMOVE TO FRESH AIR; GIVE ARTIFICIAL' RESPIRATION IF
BREATHING HAS STOPPED 1NGESTION:
DO NOT INDUCE VOMITING; GET IMMEDIATE MEDICAL ATTENTION REMOVE CONTAMINATED CLOTHNG
AND WASH BEFORE REUSE. -- - - - . . _ . _ . .

THRESHOLD LIMITS / TOXICITY DATA
ACGIH TLV/OSHA PEL (TW A).......;- 2 MG.CU.M. CL TOXICITY
DATA..................:. ORL-RBT LDLO: 500 MG/KG

STABILITY unstable
CONDITIONS TO AVOID
CONDITIONS TO AVOID .....: HEAT

INCOMPATIBILITY (MATERIALS TO AVOID)
. MATERIALS TO AVOID.......: I ) WATER IX) ACIDS ( t BASES

1 CORROSIVES ( . OXIO1ZHRS tX> OTHER: METALS. ORGANIC
HALOGENS. NITRO COMPOUNDS. AL, SN, ZN.

'««* «wn «"*« Continued on Reverse Side
. _. . . ... . ...___...... .....AR3D77 I 9



HAZARDOUS DECOMPOSITION QR BYPRODUCTS
HAZARDOUS OICOMPOSmON... NONE INDICATED

HAZARDOUS POLYMERIZATION May Occur n w. 1 I Not Occur
CONDITIONS TO AVOID
HAZARDOUS POtYMIRI±ATION.: DOES NOT OCCUR

i-'<tp_i: f'̂'i c&K$''-'&ton:?ni<&ft̂ iti$$p&'i[̂ ¥̂*. -;̂ .*-_Ĵ _̂ .i-J.iJ*:-V_L:;.''̂ W--*'.:.:irfl_i3̂

STEPS TO IE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLEDSPILL RESPONSE: -DiKS
SPILL; TAKE UP WITH ABSORBENT; CONTAINERIZE FOR PROPER DISPOSAL.

.WASTE DISPOSAL METHODWASTE DISPOSAL. TO 8E PERFORMED IN COMPLIANCE WITH ALL CURRENT LOCAL. STATE AND
FEDERAL REGULATIONS.

RESPIRATORY PROTECTION
VINTILATION. RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION: MATERIAL
SHOULD si HANDLED OR TRANSFERRED IN AN APPROVED FUME HOOD OR WITH ADEQUATE
VENTILATION PROTSCTIVE GLOVES fNEOPRENE OR EQUIVALENT) MUST BE
WORN TO PREVENT SKIN CONTACT. PROTECTIVE CLOTHING UMPERVIOUS) SHOULD 8E WORN
WHEN HANDLING THIS MATERIAL SAFETY
CLASSES WITH SIDE SHIELDS MUST BE WORN AT ALL TIMES

LOCAL VENTILATION

SIS SECTION S - RESPIRATORY PROTECTION
MECHANICAL VENTILATION

SEE SECTION 8 - RESPIRATORY PROTECTION
SPECIAL VENTILATION

SEE SECTION 8 - RESPIRATORY PROTECTION

Continued on Next Page
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OTHER VENTILATION
S== SECTION S - RESPIRATORY PROTECTION

PROTECTIVE GLOVES' . . . . . . . . - _ . -
SEE SECTION 8 --RESPIRATORY PROTECTION

EYE PROTECTION
SEE SECTION 8 -.-.RESPIRATORY PROTECTION

OTHER PROTECTIVE CLOTHING OR EQUIPMENT
SEE SECTION S - RESPIRATORY PROTECTION.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE
HANDLING & STORAGE .._: -STORg IN
COOL DRY AREA AWAY FR'OM ACIDS AND METALS DO NOT BREATHE SOLUTION MIST
DO NOT GET IN EYES, ON SKIN OR ON CLOTHING
KEEP CONTAINER CLOSED.
WORK/HYGIENIC PRACTICES: WASH THOROUGHLY AFTER HANDLING. DO NOT TAKE
INTERNALLY. EYE WASH AND SAFETY EQUIPMENT SHOULD 8E READILY AVAILABLE,

MISCELLANEOUS INFO.
PREPARATION DAT£ .......... JUN 1, 'S3 INFORMATION PHONE
NUMBER : 1603) 354-9200 ' , - :....'.".".
HEALTH ..̂.3 FLAMM-fBl'LlTY ..,;. Q.. ... '" ". "
REACTIVITY : 0 SPECIAC HAZARPS.: -• - - ...
DOT .SHIPPING NAME: SODI'UM HYDROXIDE, SOLUTION. DOT
NUMBER.-,..-; .UN1S2A COMMENTS..............—: NONE _
N/A • NOT AVAILABLE.. - "....".-.:": "-- - ""---•---

ir-ie ifitru«fviAi i ON. u« i -. AND ntCOMMcf.DA i iiJNs «JN i ̂ ifneu MtRiiN W_-rit ̂ nuviwcu >U V-M.. tJT i ne iviMf.wrAL-.uncn MMIWCU
ON THIS MATERIAL SAFETY DATA SHEET, CMS MAKES NO WARRANTY OF ANY KINO WHATEVER .WITH T
DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. CMS" RESERVES THE RIGHT TO REVISE THIS MATE . A R '-J H 7 7 9
DATA SHEET "AS" NEW INFORMAflON'(S'PROVIOED TO IT' BY ITS MANUFACTURER. • . " '* O U / / t.



IR LIQUIDS

Material Safety Data Sheet
(These data are prepared for product supplied in DOT 39 nonreusable cylinders.)

AIR UQUID.

HOUS

ISSUE DATE
ANDBEVWO

TIME WEIQHT
Sulfur
Nitrog.

AMERICA CORPORATION

P.O. BOX 30*7
TON. TX 77253-3017

JANUARY 1, 1092
4S CORPORATE SAFETY DOT.

MODUCT NAME 5-100 PPM
Sulfur Dioxide in Nitroqen

TELEPHONE (510) 977-8500
EMEIW5EHCTH-.SPOr*SEI-»OlWAT.ONONPAaE2
TMDC NAME AND SYNONYM! 5-1QQ PPM

Sulfur Dioxide in Nitroqen
CHEMICAL NAME AND SYNONYM*

See Page 4
FCWUULA MOLECULAR WEIGHT
See Paqe 4 See Paqe 4 •

CUNUMBCA $U2 - ̂Ĥ :§

NFM 704 NUttBEfl (HFH)
1 0 0

CHEMICAL FAMILY
Gas Mixture

HEALTH HAZARD DATA
EO AVEAAOC DtPOBUBE UNIT
Dioxide TWA = 2 Molar PPM; STEL = 5 Molar PPM (ACGIH 1991-1992 and
n is a simple asphyxiant. (Continued

OSHA 1989).
on Page 4)

SYMPTOMS OF EXPOSURE

Effect̂  of exposure to high concentrations so as to displace the oxygen in the air
necessery for life are headache, dizziness, labored breathing and eventual uncon-
sciousress.. ..__..:_ __ ._ ..-...:- _ _ _ _ _ ..

TOXICOLOOWAL PHOpeHTIE*
These mixtures-are nontoxlc but the liberation of a large amount in a confined area
could displace the amount of oxygen In air necessary to support life. •
Persons in ill health where such illness would be aggravated by exposure to these
mixture* should not be allowed to work with or handle these .products.
Neither sulfur dioxide or nitrogen are listed 1n the IARC, NTP or by OSHA as a
carcinogen or a potential carcinogen.

Listed as Carcinogen National Toxicology Yes Q I.A.H.C. Yes Q OSHA Yes D
or Poientii Carcinogen Program - No (5 Monographs No GQ No E
neCCMMENQ&D nf.9T AD TK£ATM£NT

PROMPT
RESCUE

MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO THESE MIXTURES.
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and in-
hale fresh a!r. "Ijulck̂ l̂ emoVal "frdnffhe contaminated area is most important. Un-
conscious persons should be moved to an uncontaminated area, given assisted respira-
tion and supplemental oxygen. Further treatment should be symptomatic and
supportive, .. ... _ _ _ _. ...

JudgmimVas to fw suhablttty of Information heroin tor wrcftasars purpowa ara n-W-ttsarUy purchaser's rswor.sltJ-.liy. Tharrtore. aMiough caoooabta tan baa ba«i eaten
in .ne preparaitor o( sucn Wontiaikx.. Air Uqutde Amartca Corporation wtendB no wa.rar.Hai, mticM no rBpr..«nii.u.onj, anfl assumM no rgsponstrffty u to tt» struraty w
suitBblilly (rf euch iofoonaiton lor application Jo purc-VBStr1! Intscx.*.! puipos-M or conacguencas o. rtfi u«a. Sln« Air Llquide An-»rtca Cfl-ponfflon r.ts no cortnA ww thfl use
.of this product, if W8un.es no ilafliHty lor flanutga or baa o( oroduct rewilllno trorrt prowr (or improper) usa or apptteaoon of me prtHod Data Sf»«8 m<v aa cnangea 1rom
ilmeiotlma. Ba sura to consult the latest edK.o> ,, ,-.- , _ _ _ _ _ .____' _ ... _______._._________________. ...——. .. ̂......... i. 1^1 i . , i , j



HAZAMXX1CM

80fUM<tl»0*n

VAPOR nveu

Pig* 2
XTUftCSOF OTH0. UOWWt, SOUDS. OH CUES

JlNone . . •

PHYSICAL DATA
S02 s 13.9°F (-10.1°C) UOWODEI
H2. = -320. 5°F {-195.8gC} See

RE
See Page 4

Page 4
OAS Mmmr AT TO'F 1 jor. 0
.0725 Ib/ft^ (1.161 kg/m3)

fOtu*UTYmM.AT--j» SQg s Soluble rmeattta
\ Ng = Negligible

APPCAJUMCC-

W.MT S02 s -103. 9'F -75.52UC
N2 = -345, 9°F (-209.90C)

.MOW* Colorless gas with slight acidic odor.
Specific Gravity (Air*l) @ 70°F (21.TC) = 0.97

FIRE AND EXPLOSION HAZARD DATA
FUUm P0IKT METHOD USED)

q/A
EKT.HaUtSK»H

V-KUI.FMC

If cylir
u*u-tt..u.Fmi

TrAMJTT
UnaiaMa

-MM**

AUTO XWrnON TEMK-UTUflE
N/A

ll*°u Honflanmable gas mixtures

FUMM&.KE UMTT» % vr VOLUME
N/A

E-JCDUC-U. CLAOtRCATlON
Nonhazardous

WHTWQ MWCSMJMJ

ders are involved in a fire, safely relocate or keep cool with water spray.
AND CVLOttOM HAZAM*

None i
REACTIVITY DATA

X
-NCOMMTTHUTY <Ma.iriail M MW)

HAZAKOOUSC

HAZJUWOU« *
UfrOMMr

-niHotoee

GCOMPO-KTIOM FHODUCTS

Ot.YMIMZAT.0..

X

CONOmOMTOAVOW

N/A

None

None
CONDITIONS TO AVOID

N/A
SPILL OR LEAK PROCEDURES

Evacuat
If leak
Corpora

Do not i
contain1
Air Cor
Liquid

l

NOJ 21 '=

raj-XM W CAK MATEMM. « BELT AMD OH I1HIUP _ ..-_-.,-... - —- —— -

5 all personnel from affected area. Use appropriate protective equipment.
is 1n container or container valve, contact the closest Liquid Air
tion location.

ULMCTH-W

attempt to dispose of waste or unused quantities. Return 1n the shipping
sr orooerly labeled, with anv valve outlet plugs or caps secured to Liquid ^
joratlon for proper disposal. For emergency disposal, contact the closest^
Mr Corporation location. • ^

EMERGENCY RESPONSE INFORMATION
1 CASE OF EMEH^CMrv lul/r" UIUft T"'*= «*TERIALT CALL DAY OR NIGHT (BOO) 231-1366

A R '] G 7 7 2 3 AT (BOO) 424"9300
^ 12=57 • , • Fax On Demand P3GE.03



5-100 PP
in

NESPHUTOflT

breath in
VEHT.LA1-ON

See Loca

MtOTECTlVC 01

EVE PROTECTK

OTHER PP.OTTC

WCCtAL LAKL
DOTShipp
DCTShipp
•PCCIAL HAKD

Use only
ing cyli
by any m
check va
cylinder

For additio

SPECIAL STOW

Protect
away fro
ture whe
should fc
cyl Inder

• For addiCtc

SKOAL PACK

These mi

OTHEA RECQMI
DOT 39 .
NEVER ti
in pass.
up type
Reportir

'Various Gwe.rxr
tt*c"'c rooutoioi
b* familiar wim *

4 Sulfur Dioxide ^ t - .,
Nitrogen SPECIAL PROTECTION INFORMATION _, .- p**3
itoT..cT.oN(s<>MirtnM. Positive pressure air line with mask or sel f -conta 1 ned
3 apparatus should be available for" emergency use.

LOCAL EXHAUIT BPfO-U.
See Page 4 N/A

1 bxhaUSt MECHANICAL. <&•«.) OH-Eft

N/A N/A
oves

Any material
in

Safety goggles or glasses
T1VE EQUIPMENT

Safety shoes

SPECIAL PRECAUTIONS*
NO .NFOHMATlON
ing Name: Compressed Gases, N.O.S, DOTHazard Class: Division 2.2
ingLabei: Nonflammable Gas DOTI.D-No.: UN 1956
OiQ RECOMMENDATIONS

in well ventilated areas. Use a pressure reducing regulator when connect-
nder to lower pressure (<500 psig) piping or systems. Do not heat cylinder
eans to increase the discharge rate of product from the cylinder. Use a
Ive or trap in the discharge line to prevent hazardous back flow into the
, Close valve after each use and when empty.

nai Handling recommendations consult L'Air Uquid«'« Encyclopedia de Gaz or Comprawvd Gas Aaaocut.cn Pamptitol P-1 .

QE HCCOMMENDATIO..S

cylinders from physical damage. Store in cool, dry, well ventilated area
m heavily trafficked areas and emergency exits. Do not allow the tempera-
re cylinders are stored to exceed 125F (52C). Full and empty cylinders
e segregated. Use a "first In - first out" Inventory system to prevent full
s being stored for excessive periods of time.

nal storago recommenoationa conault L'Air Ltquide'a Encyclopedia de Gaz or Ccmpreued Gas A*iociaHDn Pampblot P-1,
OINO RECOMMENDATIONS

xtures are noncorrosive and may be used with all materials of construction.

flENDATKMM Ofl ntECAUHONS
ylinders may not be reused or refilled (49CFR).
ansport these cylinders in trunks of vehicles, enclosed vans, truck cabs or
nger compartments. Transport them "contained11 in open flatbed or open pick-
vehicles.

g under SARA, Title III, Section 313 not required.

»nt agaric*! li.-t. Dapan-nc.ni ot Traniponafion. OceuccUonai Satetf moo Htwrd. AomJnJw.*t)o... f coo and Drug Admln**_i*.ti Ira} offian) may f-itg
» concw-nJng m« tnnaoortaoon. h*ndHng. moTty* or ut* of fii» er&duct wftich may not M eontain«d rvarftn, Th« cutUrfw or ua« of tila product ifiouU
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Pago 4

\IR LIQUIDE
————————— t--- - ~ ^i

AOO.TIW-JU.OATA

VL NAME AND SYNONYMS: 5-100 Molar PPM Sulfur Dioxide in Nitrogen

\: 5-100 Molar PPM SO? in N?

.AR WEIGHT: S02 = 64.06
«2 - 28.01

HAZARD DATA

•IGHTED AVERAGE EXPOSURE LIMIT: (Continued

levels should be maintained at greater than 18 molar % at normal atmospheric
*e (.pQ2»135 torr), OSHA 1989 does not list a TWA for nitrogen.

\L DATA m

DENSITY AT BOILING POINT: SO? = 89.3 lb/ft3̂  (1430 ka/m3!
N2 a 50.46 lb/ft3 (808.3 kg/m°)

>RESSURE 9 70°F (21.1°C): S00 = 49.3 psia (340 kPa)
Ng1" 3 Above the critical temperature

L PROTECTION INFOW1ATION

EXHAUST:

i/ent accumulation of high concentrations so as to reduce the oxygen level
air to less than 18 molar percent.

•
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Mafer/a/ Safety Data Sfteef
. ._. . . " Ju/?e 20,7994YSI, Incorporated

1725 Brannum Lane
Yellow Springs, OH 45387

USA
Information and Emergency~Phone: 1-800-765-4974

SECTION 1 - MATERIAL IDENTIFICATION

PRODUCT NAME: YSI 3682 Zobeil Solution __________. . FORMULA: n/ap
Chemical Type:: _. rlnornanic chloride/cvanlde__________;______________________
CAS No. _p/app____ . ... ..... ......__-..;_. ..._.___.. .. ..__........

SECTION 2 - HAZARDOUS/IMPORTANT INGREDIENTS

Chemical .............__,__TII,- --™— ..-.-CAS No. . PERCENT PEL/TLV CARCINOGEN
(OSHA, NTP, IARC)

Potassium chloride 7447-40-7 72 - 78% none no

Potassium ferro cyanide, trihydrate . 14459-95-1 10 -15% none . no

Potassium ferricyanide " " ' 13746-56-2 ' 10 -15% none no

SECTIONS - CHEMICAL AND PHYSICAL PROPERTIES

Appearance: . -wnfte_powder__________________., .B.Qifing Point:_____n/av_
none" " .._'-..-1 .J_L__l_ ..'". ; MgRing.Point:____n/av

pH:______ neutral_____.__________________... Specific Gravity: n/av
Water Solubility: ' infinite___________________.. V^por Pressure:___n/ap
Evaporation Rate: " n/av____________________ , Vapor Density:____n/ap

SECTION 4 - FIRE AND EXPLOSION HAZARDS

Flash Point: none. ...-•• Explosive Limits: none .. . . . . . . .
Extinguishing Media: n/ap . ' . ... T____._._. , . . ... . ..'. — — ._ .
Special Flrefightino Procedures and Hazards: .iyiate_rjg,l. is,npt.cQmbustible. May emit toxic fumes when heated, such
as NOx, HCN. HCI. Wear protection as described in Section 6.

SECTION 5 - REACTIVITY INFORMATION

Stable: X - Unstable: . .__ _„_. . Precautions: none known
Hazardous Polymerization: Occurs: ' . . • B- Does Not Occur:
Incompatibility: ' strong acids and oxcidizinq agents.
Hazardous Decomposrtion Products: When heated, possibly NOx.. HCN. HCI.

SEP 20 '95 14:34- ..._--^-. ' A R 3 0 7 7 3 3 YSI INCORPORATED PAGE.002
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YS1 3682 June 20,1994
SECTIONS - HEALTH HAZARDS/PROTECTIVE MEASURES/FIRST AID

Inhalation:
Possible Irritation from dusts, (see CHRONIC below)
Use a NIOSH approved respirator for dusts. Get supplier recommendations. Provide adequate ventilation.

Minimize dusty conditions.
Remove to fresh ilr and provide artificiai respiration if needed.

Skin:
Possible irritation from dusts, (see CHRONIC below)
Wear dust-proof gloves and other body protection as needed. Minimize dusty conditions.
Wash exposed areas with soap and water for 15 minutes. Remove contaminated clothing, and wash

before re-using.

Possible Irritation from dust.
Wear dust barrier goggles. Eliminate dusty conditions.
Flush with water for 15 minutes.

Inoestlon
No effects expected from normal use and minor amounts Ingested. Large amonts, over 1 tabtespoon, can cause

digestive system upset s. (see CHRONIC below)
Reduce dusting. Avoid mouth breathing. Use face mask. Provide adequate ventilation.
Avoid swallowing. SpEt out.. Drink large amounts of water. Induce vomiting if person is conscious. Otherwise,

and If effects persist, get medical attention.

CHRONIC EFFECTS: None reported for this material. "Cyanides" in general are often reported as toxic to humans.
Therefore, ft Is recommended that exposure via skin, inhalation, and ingestion be limited.

IN ALL CASES: GET MB3JCAL ATTENTION IF EFFECTS PERSIST.

Most likely routes of entry, skin. eyes, ingestion.

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

Scjlls and Laaks: Take up powder in any container, and hold for disposal. Flush residual to sewer or ground.
Provide personal protection as described in Section 6.

Storage and Handling; Keep containers closed, Discard any material that may be contaminated.- Minimize
dusting.

Waste Disposal: Is not listed as RCRA hazarous waste at this date. Cyanides are restricted in water disposed to
streams and to sewers. Therefore, landfill disposal Is indicated; check with"local disposal companies.

Empty Containers: Rinse well. Disposal as appropriate for glass and plastic containers.

SECTION 8 - REGULATORY INFORMATION

DOT: Not regulated.,
SARA Title 111, S.313, Form R: Nothing reportable.

The information contained herein is based on data available at this time and is believed to be accurate. However, no warranty
is expressed or implied regarding the accuracy of these data or the results to be obtained from the use thereof. Since
information contained herein may be applied under conditions beyond our control, and with which we may be unfamiliar, no
responsibility is assumed for the results of its use. The person receiving this information shall make his own determination of
th* suitability of the material for his particular use.

SEP 20 '95 14:34 AR30773^ YSI INCORPORATED PAGE.003



Material Safety Data Sheet
June 20,1354YSI, Incorporated

1725 Brannum Lane <-, /•>.
Yellow Springs, OH 45387 QM " oMO - ol \

USA
Information and Emergency Phone: 1-800-765-4974

SECTION 1 - MATERIAL IDENTIFICATION

PRODUCT NAME: -YSI 3167 Conductivity Calibrator 1.000 micromho/cm FORMULA: n/ap

Chemical Type: Dilute water solution of the listed ingredients.____________________
CAS No. n/ap

SECTION 2 - HAZARDOUS / IMPORTANT INGREDIENTS

Chemical/Synonym _ CAS No. PERCENT PEUTLV _ CARCINOGEN
•-- — ————• ——~ -•' "- . •• - - •-- - -- (OSHA.NTP.IARC)

Potassium Chloride 7447-40-7 <1.0% none no

Iodine, crystal, resublimed ' 7553-5S-2 <1.Q% 0.1 ppm no
(Celling)

Water (balance) ; . ..." ..._ ._ . i . . . . . . .

SECTION 3 - CHEMICAL AND PHYSICAL PROPERTIES

Appearance. J: -rr-dear bluish tinted liauid
Odor: sit. acrid
pH: neutral
Water Solubility: infinite
Evaporation Rate: = water

SECTION 4

Boiling Point:
Melting Point:
Specific Gravity:
Vaoor Pressure:
Vapor Density: -

• FIRE AND EXPLOSION HAZARDS

212'F f100*C')
32 'F (Q'tt
1.00
= water

water vapor

Flash Point: .no_D.el___________'.'. ExplosiveJ-imits: none .
.Extinguishing Media: n/ap
Material is basically water, and is not combustible nor does it emit flammable vapors.

SECTION 5 - REACTIVITY INFORMATION

Stable: X Unstable:___, ... . .'.Precautions: none
Hazardous Polymerization: Occurs;____- Does Npt_pccur: ___X
Incompatibility: Extensive contact mav cause reaction with aluminum, steel, zinc, magnesium.
Hazardous Decomposition Products: none from water solution________________

/1R307735



YSI 3167 June 20,1994
_______SECTIONS • HEALTH HAZARDS/PROTECTIVE MEASURES/FIRST AID

Inhalation:
Inhalation of mist or splashes of Iodine solution can cause severe Irritation, with potential destruction of v*

respiratory tissues, spasms, and edema (choking) in throat and lungs, depending on frequency and degree of
exposure. Other reported potential effects are coughing, burning sensation, laryngitis, headache, and
nausea.

Use a NIOSH approved respirator for liquid mists and/or splashes. Get supplier recommendations. Provide
adequate ventilation. Avoid conditions that cause misting or splashing.

Remove to fresh air. Give artificial respiration and get medical attention as needed. '
&
May cause irritation with repeated exposure.
Wear water-resistant gloves as needed.
Wash exposed areas with'soap and water for 15 minutes. Remove contaminated clothing, and wash

before re-using.

Can cause Irritation and potential eye damage with repeated exposure.
Wear splash-proof water resistant goggles. Have convenient eye-wash stations.
Flush with water for 15 minutes.

Inoestlon
Can cause Irritation of mouth, throat, and an upset stomach.
Wear a mouth cover or face shield when there is splashing.
Do pot swallow. Rinse mouth. If swallowed, do not induce vomiting. Get prompt medical attention.

(No chronic effects reported)

IN ALL CASES: GET MEDICAL ATTENTION IF EFFECTS PERSIST.

Most likely routes of entry: skin, eyes, ingestion.

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

Spills and Leaks: Flush to sewer or ground with lots of water.

Storage and Handling:Keep containers closed, and do not heat over about 125*F. Discard any material that may be
contaminated, or which otherwise may have changed composition. Use personal protection as described in Section
6 , " . . . . : . - . .

Waste Disposal: In accordance with applicable regulations for liquid wastes. Is not a RCRA hazardous waste as of
this date.

Empty Containers: Rinse. Disposal as appropriate for glass and plastic containers.

SECTION 8 - REGULATORY INFORMATION

DOT: Not regulated.,
SARATftle III, 3.313, Form R: Nothing reportable.

The bfotmjtion contained herein is based on dau available & this time and is believed to be accurate. However, no warranty is expressed
or implied regarding the accuracy of these dau or the results to be obtained from the use thereof Since information contained herein may be
applied under ccndidcns beyoxi our control, and with which we may be unfamiliar, no responsibility is assumed for the results of jj
Theposon receiving this information shall make his own determination of the suitability of the material for his particular use.

siÛ ge.
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OSHA Posters

Appendix Q: OSHA Posters

1.0 OSHA Posters

* Federal OS HA
• Indiana OSHA , .
* Iowa OSHA

Michigan OSHA
• Minnesota OSHA

Oregon OSHA

• Wyoming OSHA

Copies attached. . . ... . . . . ..... ._ ..^

2.0 OSHA Hearing Conservation Amendment

Copy attached- . - .._ . . - -

0001002V25117-L1JAH " - " •-" - - - - - - - - - -QJJ - — — -- - Revised: January 1996
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PROTECTION
The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by
prontoting safe and healthful working conditions
throughout the Nation. Provisions of the,Act include
the following:

Employers ^̂ Ĥ Proposed Penalty
All employers must furnish to employees employment and a The Act provides tor mandatory cMI penalties against employers Of

place of employment free from reeogrfeea Hazards thai are causing up to £71000 for each serious violation and for optional penalties ot up to
or are likely to causa death, or serious Harm to employees. Employers $7,000 for each nonserious violation. Penalties of up to 57,000 per day
must compfy with occupational safety and heafln standards issued m*Y be proposed for failure to correct violations within the proposed flm»
under the Act ' period and for each day the violation continues Beyond the prescribed

abatement date. Also, any employer who willfully or repeatedly violates tne
Act may be assessed penalties of up to 570,000 for each such violation. A "
minimum penalty of $5.000 may be imposed for each willful violation. A
violation of posting requirements can bring a penalty of up lo $7,000, ..

Employees
Employees tnust comply with aS occupational safety and "mere are also provisions for criminal penalties. Any willful violation

hearth standards, rules, regulations and orders issued under tha resulting In the death of any employee, upon conviction, is punishable by a
Aa mat apply ig their own actions and conduct on the job. ' -fine of up to $25Q,QDO (or $500,000 if the employer is s.corporation), or by

Tne Occupational Safety and Hearth Administration (OSHA) of imprisonment for up to six months, or both. A second conviction ol an
me U.S. Department of labor nas the primary responsibility for ~ employer doubles the possible term of imprisonment. Falsifying records.
administering the Act. OSHA issues occupation* safety and health _ "3»£ * ."ftllc='!?ns " *"-*-*• by a fine of $10.000 cr up to s*
standards, and its Compliance Safety and Health Officers conduct . monms ln 'a» or D0ta
jobsitfl Inspections to help ensure compliance with the Act.

^̂ ^̂  Voluntary Activity
Inspection

While providing penalties for violations, me Act also encourages
.̂  of tne employer «nd' '. ' rtcteOy labor and mwagerrerit before an OSHA inspectlor.. toncfcioi

WHO ih e a rth ' ' ort ' --•«• "«. ' OSHA ftas published Safety and Health Program Manaqement
„„, -'* ,f_r* '" "2-- ;-'?'- "TPW" .'Bsrsssnsr.-s, ...- Guidelines 10 assist employers in establishing or perfecting programsOSHA Complice Officer must consu : «h a reasonable_ number of , co| _. 9_
employees concerning safe* and health condrt.ons ,n the workplace. ^̂  pu0|jc ̂'f̂  txgutaMora that can provide information

and assistance In this effort, if requested. Also, your local OSHA office
can provide considerable help and advice on solving safety and health
proOlems or can refer you to other sources for help such as training,Complaint

Consultation
Employees or their representatives have tnfl_.rignt to file a

complaTfit"«fl"frt:.e'nearest"pSHA office requesting an inspection if
iney Wireve unsafe or unhaaltnful conditions exist in their workplace.
OSHA will wrthho'rd. on request, names of employees complaining. _

. " n o t be discharged or " Fr« assista"C8 in identifying and correcting hazards and In
-dscriminated against in any way tor filing safety and heatm ', Improvlnfl safety and hearth management is available to employers,
complaints orTor otherwiie "ê erciiingthe.r rights under the Ac*. • . - wjtnQUt- cttalion w PanalV- Iflroy9h OSHA-supported programs In each

Employees who believe ihey have been discnminated against may Statfl- ™» programs are usually admm.sered by the State Labor or
file a complaint wffi theifnearest OSHA bffice within 30 days cf , Haaltn dapanmern or a State unrverslty.
Ihe alleged discriminatory action.

A.. . ^̂ M̂ Posting InstructionsCitation -M̂ ^̂ m »
" . . • , Employers In States dperaing OSHA approved Stale Plans should

if upon inspection OSHA believes an employer has violated the • Qhiain and post the State's equivalent poster.
ACL a. citation alleging sucQ violations will be issued to the employer.
Each citation will specify a'tlmi period within wrticti the alleged ____________,———————————————————————————-

jst be prominently displayed ai. or near the
place of alleged violation lor three days, or until it is .corrected, tacslmils) in a a
whichever is later..to warn employees Of dangers that may exist there. ^ j,™,̂,,™̂  #, ^

More Information • Washington.)
Additional information and copies Atlanta. GA (404) 347-3573

of the Act. specific OSHA saf«y and Boston. MA (617) 56&-7164
health standards, and other applicable Chicago. IL (312) 353-J2220
regulations Tnay be obtained from pa)!as. TX. - -(214)767-4,731 ,
your amprdŷ r or'trcnTine nearest " ." Denver. CO " (303) 844:3061 Lynn Martin. Secretary ot Labor
OSHA. Regional Office in the - Kansas City. MO (816) 426-5861
following locations: " NewYorX,NY (212)337-2378 "I I C nanaftinPnt ftf

. ..... .. ;_ .- Philadelphia. PA (215)'596-1201 V.O. WCfJCfl .llicill «i
San Francisco. CA (415)744-6670 Occupational Safety and HeaKh Administration
Seatlle.WA (206)442-593.0.

To report suspected lire hazardi. imminent danger safety and health hazard* in 4̂ Sh TXV •«<«»..<»- ui K. -»rt_ . _
the workplace, or other job safety and health emergencies, lueh M twic waste in tha fST iwl^TranSr eSj?tS mrTSL̂ ^
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,_The intent of trie Indiana Occupational Safely and VIOLATION NOTICE:
Health Act ol. 1974. Indiana Code 22-8-1.1. 'is to
assure, so far as possible, safe and Healthful wqrx- - • When an alleged violation of any provision of the
mg conditions for the workers tn the State. Act fias occurred, Tne Department of Labor shall

promptly issue a written order to the employer,
The Indiana Department of Labor has primary re- who shall be required to pos! it prominently ai or
sponsibifily for administering and enforcing trie neartheplacewherethe'allegedviolationoccuFTed
Act and me safely and health standards prom- uniii it is made safe and required safeguards are
ulgated under ils provisions. " provided, or.3 days whichever is longer.

Requirements ol the Act include the following, PROPOSED PENALTIES'

EMPLOYERS: The Act provides lor CIVIL penalties of not more
than S1.00Q for each serious violation and tor CIVIL

Each employershail establish1 and mamtairvcon- . ~"~ penalties of up to Si.000 for each non-serious
ditions ol worX which are reasonably safe and . . violation,Anyemployerwholaitstocorrectaviota-
healthful for employees and tree from recognized lion within ihe prescribed abatement period may
hazardslhatarecausingoriikeiytocausedeaihor. be assessed a CIVIL penalty ot not more than
serious physical harm 10 employees The Act fur- $1,000 for each day beyond Ihe abatement date
ther requires that employers comply wit'h the DC-. during which such violation continues. Also, any
cupational Salety and Health Standards. Rules employer who knowingly or repeatedly violates
and Regulations ' . the Aci may be assessed CIVIL penalties ol not

more than $10.000 lot .each violation
EMPLOYEES:
All employees snail comply wiin occupational VOLUNTARY ACTIVITY:
safety and health standards and all rules, regula-
tions, and orders issued under Ihe AcVwhich.are Tne. Ac! encourages efforts by labor and manage-
apphcable to their ow.n a'ctions'and conduct, merit, before The Department of Labor inspec-

tions, to reduce injuries and illnesses arising out
INSPECTION: ' o. employment.
. . , - Tne Act encourages employers and employees to

The Act requires that an opportunity be provided , reduce workD!aCe haiards voluntarily and to de-
lor employees and their representatives to bring velop anQ impf0tfe salety ana heaKh programs irt
possible safety and health violations to ihe alien- a|| wOrKplaces anc inauslnes
lion of The Department of Labor inspector in ordei
to aid the msoection This.requirement may be Sucri coc.peral<ve action would initially focus on
fulfilled by allowing a representative ol the em- the fdentificatior. ana elimmanon of naiads that
ployees and a representative of me employer Io cou]d causg cea|ri Qf (J|ness .Q emOJOygeS
accompany the 113 sector during-jfiSpe-HVon - - gna SL,perv,go,s "
Wherfi there is no enrniov^p re present ar",ua in?
inspector shall consult wima-/easonabie numbe' TheActorovid«aeansoitaifonse'viceto*ssisim
of employees voluntary camjiiiance and give recommendations

for the abatement of cued vioiahons This service
COMPLAINT: <s available upon a written requesttrom ine em-

oioyer to the Bureau o.f Safety. Education and Train-
Employees have the right Ib hie a comolainfwttn '' mg{BuSET) Telephone Numoer - i3l 7i 232-2688.
The Department 01 .Laoor Th"er,e shall oe an in-
spection where reasonable grounds exist to* The COVERAGE'
Department of Labor to believe mere may be .a
hazard Uh.les.EL perm.ssion ,s given by the em- Tfie Ac( dofts nm covef mose h(fea |of aotriestic
p.ioyeescompiaimng 10 release me.r names, they semce ,n Qr aDoul e horne and ,hose
£.11 be wijhheld irorn me employer Telephone covered by a federal agency Thoseexempled.from .
Number.- [Jl i) Md-t<a<tt. Tf̂ e Ac,.s coverage inciucje employees m maritime

services, who are covered by u S Department ol
The Aci provides mat no emproyer shalT drs- Labor, and employees m atomic-energy attivittes
charge, suspend or otherwise discriminate m whoarecoveredbytheAtomicEnergyCommission.
lerms ol condM'ons of emoioyment agams' any
employees lor iheir failure or reiusai to engage m
unsafe practices or lor uimga complaint, te'stiiying NOTE:
or otherwise acimg to exercise theif nghis under
the Act ' ' Under a plan approved March 6.19.74. by the U S

Department of Labor. "O'CCQBationaf Safely and
Employees who believe they nave been dis- Health AdministraiionlQSHAl.theState.ol Indiana
criminated against may hie a complaint with The 's providing job salety and health protection lor
Department ol Labor wij'hjn 3.0 days ot the alleged workers throughout the State OSHA will monitor
discrimination. Please note that extensions of the . me operation of this plan to assure that continued
30 day filing reQuVement may be granted under approval ts merited. Any person may make a com-"
certain special circumstances/su"chas.wherethe plaint regarding the State administration ol mis
employer has concealed, or misled ihe employee plan direcily to the OSHA Regional Olfice Region-
regarding the grounds lor discharge However a a! Administrator. Region V. US Department ol
gneyance-arbitralion proceeding which is pend- Labor. Occupational Safety and Health Admims-
mg would not oe constaerea justii'calion for an tration. 230 South Dearborn Street. Chicago. Ill-
extension of Ihe 30 day filing period. The Com- tnois60604lT.elephoneNumbef-{.312)353-2220"-
missioner of Labor shall investigate said com-.
plaintanduponlmding.dt.scnrmnaiion m violation • MORE INFORMATION'
of the Act. shall order me employer to provide
necessary rei.ef lo the employees This relief may INDIANA DEPARTMENT OF LABOR
.nclude rehinng. reinstatement to Ihe job with . 402West Washington Street. Room Wi95 .
back pay and restoration of seniority . Indianapolis. Indiana 46204

, Telephone: (317) 232-2655 . . - - --=All employees are also afforded protection from
discrimination under the Federal Occupational *̂ ẑ

j Safety and Health Act and may file a complaint ***̂ L&rts*&JC£~£
wiih the..Ll.S. Secretary of labor within 30-daysol '̂ î iL
Ihe alleged discrimination. . . ... KENNETH J. ZELLER,

Commissioner of Labor

EMPLOYERS: flMr poster must be displayed prominently ia tht



SAFETY AND HEALTH
PROTECTION ON THE JOB

Chapter 88-Code oflowa provides job. safety and health For assistance and informaUon. including copies of
' protection for workers throughout the State of Iowa. "" Chapter 88 and of specific safety and health standards,

contact:
The Iowa Division of Labor Services has the responsibility
for administering this Chapter. The Division of Labor Iowa Division of Labor
adopts Federal occupational safety'and health standards 100O East Grand Avenue
as State .of Iowa standards. Employers and employees are Des Koines. Iowa 5Q319-Q2Q9
required to comply with these standards. . ._ .' Telephone (515) 281-3606 .

SAFETY OX THE JOB IS !• VI:1EVIU»»V'S •rOMPIAIXTS ABOUT STATE PROGRAM
\l»II\ISTlt\TIO\

EMPLOYERS; Chapter 88 requires that all'employers Any interested person or representative of such person or
must furnish to employees employment and a place of group of persons may submit a complaint to the Federal
employment free from recognized hazards which cause or government concerning the operation or administration of
are likely tp_caus_e_death or serious physical harm to any aspect of the Iowa Dtvision of Labor's occupational
empjoyees and romply with occupational safety and health safety and health activities pursuant to Chapter 88-Code
standards adopted under this Chapter. of Iowa.

EMPLOYEES: Chapter 88 requires that each employee . Complaints may be submitted orally or In writing to:
comply with occupational safety and health standards and
ail rules, regulations arid orders issued pursuant to this . Assistant Regional Administrator
Chapter which are applicable to the employee's own V. S. Department of Labor
actions and conduct. Occupational Safety Si Health Administration

911 Walnut, Room 4O6
Kansas City, Missouri 64106

Phone: {816) 426-5861COMPLIANT; WITH SAFETY AND HEALTH
IHtTfTffTntMICIfl.il ___________________

___ _ __ __ Any such .complaint should describe the grounds for the
To ensure-conipliarice'with safety and health require- complaint and specify the aspect or aspects of the admlni-
ments. the Iowa Division'of Labor conducts periodic stration or operation of Iowa's program which is believed to
inspections of places of employment. Inspections are be inadequate.
conducted by trained compliance safety and health offi-
cers. Chapter 88 "requires that an authorized representa- If upon receipt of the complaint, the Assistant Regional Ad-
Uve of the employer and a representative authorized by the mlnistrator (ARAJ determines that reasonable grounds
employee's be given an opportunity to accompany ihe In- exist to believe.that an Investigation should be made, the

' specior for the purpose of aiding Lhc inspection. Where AKA shall cause such ifivesiigatisa. Ir.cludlng any
there is no authorized employee representative, the workplace inspection, to be made as soon as practicable.
compliance safety and health officers will consult with a
reasonable number of employees concerning safety and If the Assistant Regional Administrator determines there
health conditions in the workplace. Employees or their are no reasonable grounds for an investigation of a corn-
representatives have the right to"notify.the Division and plaint the ARA shall notify the complaining party in writing
request an inspection if they believe that unsafe and of such determination.
unheaithful conditions exist at their workplace. In addi-
tion, employees have the right to bring unsafe conditions The Assistant Regional Administrator shall advise the corn-
to the attention of the compliance safety and "health'officer "plainant of the findings of any investigation conducted and
making the inspection. -Complainant's "names will be kept any corrective action that may result
anonymous" upon requfest. . _ .._ ," .

The complainant's name and the names of other comp!ain-
Employees may not be,dlscharged or discriminated, against ants shall not appear In any record published, released, or
In any'way for'filing safety and health complaints or . . made available, The complainant's name wtU be deleted
otherwise exercising their rights under Chapter 88. . -from any copy of the complaint which might be released cr
Employees who believe they have been discriminated made available.

- against may file a complaint with the Division or the U. S.
Department of Labor within 30 .days of the alleged dfs- _" ISSUES NOT COVERED: ..
crimination. Discrimination complaints of this nature by
State or local governmental employees must be submitted The Iowa Division of Labor will not inspect any maritime .
to the Division of Labor Services. -operations, including bridge construction over border

rivers, these operations will be under the Jurisdiction of
If upon Inspection the Division of Labor believes that the Federal Occupational Safety and Health Admlnislra-
Chapter 89 has been violated, a citation of alleged viola- tion. All complaints regarding maritime operations should
tions and proposed penalties will b« Issued promptly to the be referred to the Federal Office listed above,, except .those
employer. Each citation will specify a time period within involving State or local governmental employees which
which the alleged violation must be corrected. continue to be covered by the Iowa Division of Labor

Services...
Citations of violation issued by th« Iowa Division of Labor
must be prominently displayed at or near .the place of" KIGHT-TO-KNOW
violation.

The Iowa Hazardous Chemicals Risk Right-to-Know Law
Chapter SS provides for mandatory penaldes of up to . gives employees a right to information regarding hazardous

. -..S7J1QQ for each serlqu_Sj violation and optional penalties of chemicals In the workplace. Employers are to provide this
jjp to SI ,000 for. each"non-serious violation. Penalties of Information upon request.
,̂ up to $1,000 are required for each day during which an '
.-.-employer fails to. correct a violation within the period set in
-- the citation. Any employer who willfully or repeatedly
- • violates Chapter 88 is to be assessed civil penalties of not A11*" J- Meier. Commissioner
more than $70.000 for each violation. _._._. . Iowa Division of Labor Services

Criminal penalties are also provided for in Chapter
83. A willful violation resulting in the death of an
.employee, upon conviction, is punishable by a fine . .....
;of not more than $10.000 or by imprisonment for
-not more than six months, or by both. Conviction
t of an employer after a first conviction doubles . _
' these maximum penalties. . ........ . . . . . . . . IOSH 30

IMPORTANT!
This poster must be displayed in a prominent

place in the establishment to which the
employees normally report to work.



OMI-C.I T AFIU flCAI. I n
PROTECTION ON THE JOB

THE MICHIGAN "OCCUPATIONAL SAFETY AND HEALTH ACT, 1974 P.A. 154. AS
AMENDED. REQUIRES POSTING OF THIS DOCUMENT ft. A CENTRAL AND
CONSPICUOQS LOCATION". FAILURE TO DO SO'MAY RESULT IN A PENALTY. ' ' '

The Michigan Occupational Safety and Health Act" (MiO'SHA)—AcfNo._.54 ! COMPLAINTS: 'Employees'and employes representatives who believe
of the Public Acts of 1974. as. amended—provides job safety and" health ,hat an unsafe or unhealthlul condition exists in their workplace have the
protection lor Michigan employees through the maintenance of safe and right ID request an'inspection by giving written notice to the Departments of
healthful wocKing conditions. Under MIOS.HA and a state Wan approved in yj|jor or puWjc Health. II a condition exists which may present an lm-
Sepiem&er, 1973 by the U.S, Department of Labor, the Michigan Departments mediate danger, the Department should be notified in Ihe most expedient
of Labor and Public Health are responsible for administering ine Act. manner without regard to a written notice. The names of complainants will
Department representatives conduct jobsite inspections and investigations to be kept confidential and not revealed upon the request of the employee
insure compliance with the Aci and .with safety and .health standards. • Employees also have the right to bring unsafe or unhealthful condilions to.
The "contents of this "poster describe many important provisions of the Aa. . fhe attention ol the department representative during trie conduct ol an _
These provisions aoply equally to employers and employees m either private inspection or investigation.
industry or the public sector. . - . _ ' . . The Ad'provides thai emptoyees may not be discharged or in.any manner
EMPLOYER "REQUIREMENTS: MIOSHA requires ihat each employer: discnminated against for filing a complaint or exercising any of their rights

under the Act. An employee who believes he or she has been discriminated
1. Furnish to each employee employment and a place of employment against may file a complaint with the Michigan Department of Labor or the

which is free from recognized hazards that are causing or are likely lo U.S. Department of Labor within 30 days of the alleged discrimination
cause death or serious physical harm to the employee; _ . . , , .The U,S. Department of Labor is momtonno the operation of the Michigan

2. Comply with promulgated rules and standards and with orders issued occupational safety and health program to assure the effective admmistra-
pursuafil to the Act; .. .__. ... _ . ._ lion d the state act. Any person may make a written complaint regarding

3. Post this and other notices and use other appropriate means to keep the state administration of the state act directly to the Regional Office of
his or her employees informed of their protection and obligations OSHA. 230. South Dearborn. Chicago. Illinois 60604,
under the Aet. including the provisions oi applicable rules and stand-
ards. • CITATIONS: II upon inspection or investigation trie Departments of Labor

or Public. Health believe that a requirement of the Act has been violated, a
4. Notify the Michigan Department of Labor within 48 hours of any . citat|0n alleging such violation and salting a time period for correction will

fatality, or the hospitalization of 5 or more employees suffenng mjury be issued to the employer. The citation must be prominently posted at or
or illness from tne same incident. Notification may be accomplished , near the place of alleged violation lor three days or untii the violation is
by calling (517) 322-0333. .. • . '. . ... . . corrected, whichever is Jater.

5. Make ava.lable to employees, lor inspection and copying, all medical -r̂  Act provides for first instance penalties of up to S7.000 for a" violation. '
recoras and health data in the, employer's possession pertaining to Penalties of up to 37,000 per day may be assessed lor failure to.correct a
that employee, . violation within a proposed abatement period. Any employer who willfully or

6. Afford an employee an opportunity w.th or without compensation to repeatedly violates the Act may be assessed penalties ol up 10 570.000
attend all meetings between the Departments of Labor or Public . -^ each such violation Employers may appeal the alleged cttawn. the
Health anc tne employer relative to any appeal of a citation Dy the f^f Penaulties °f <neaba*men periods'° me **>***** and'°theemolover --,---' ^ '.. rr. ..... ..._-.- .. ... Board of Health and Safety Compliance and Appeals. Employees may

• ' appeal the abatement penod in a similar manner. Employees also may
7, Give, a representative of employees the opportunity to accomoany the "" "appeal to the Board of Health and Safety Compliance and Appeals any

aepartment curing ine inspection or investigation of a place of em- decision issued by the Deoartment in resoonse to an emoloyer anneal.
woymeni ana ro prQnfort.trje suffering of any loss of wages or fringe Criminal penalties also are provided lor in the Act. A person who Knowingly
oe-nefits or discnntnaie against the representative of employees for makes a false statement Of.rep0rt pursuant to the Act upon conviction a
time spent participating in the inspection, investigation, or op.enmg pun,_hable by a fine of up to Si 0.000 or may be imprisoned foe" not more
and closing-conferences. ' . . . lnan g months or bom. Any willful violation resulting m death ol an em-

8, Prov.de personal protective equipment, at the employer s" expense,' plo*ee' uP°n f™CUon. ,s punishable by a fine of up to Si0.000 or by
when,, is specially required by a MIOSHA staridard to be provided '™pnsonment '«."* more *an °na far * .bottl- A se=on<1 «™*"»
at the employer s expense ' " doubles the maximum monetary penalty and is punishable by imprison-

1 • ment for up to three years,
9. Not permit an employee. othVr'thah Tri employee whose presence is" ~"

necessary ;o Svoid. correct or remove an imminent danger, to operate VOLUNTARY
equipment or engage m a process which has been lagged by the ACTIVITY
Department and which is the subject of an order issued by the AND COMPLIANCE
Department identifying that an imminent danger exists. " ASSISTANCE: The Act encourages employers ana employees to reduce

workplace hazard.s voluntarily,
10. Tijpromptiy notify an emp'loyee who was or ts being exposed to toxic " , . . . . „

-aterials or harmful physcal agents in concentrations cr ai levels The Michigan Departments of Laftor and Public Health sffe- "nitsfi en-sits
which exceed those prescribed by a MIOSHA standard. " - ". _ -Consultation, assistance to employers to assist them in achieving com:

• pliance with occupational safety and health standards. Training Specialists
. • are available and can give advice on the correction oi hazardous conditfons

EMPLOYEE REQUIREMENTS: MIOSKA requires that each employee:' and on Ihe development of safety and health programs. Department staff
are available to conduct seminars and training relative to occupational

1. Comply with promulgated rules and standards and with orders issued sa)ejy arid nea|tn fof bo,h ernp|oyer anci employee groups Requests lor
pursuant to the Act; • service snould be addressed to the appropriate Department at tne address

2. Not remove, displace, destroy, or carry off a safeguard furnished or Shown below.
provided.for use in a place of employment, or interfere in any way with - The us Department of Labor will continue to, en force federal standards
the use thereol by any 'other person, . .'. governing maritime operations of longshonng, shipbuilding, ship breaking

and ship repairing. These issues are not covered oy tne Michigan Plan for
INSPECTIONS/INVESTIGATIONS: Inspections and investigations are Occupational Salety and Heallh.
conducted by trained personnel. The Act requires that an employer repre-
sentative and a representative of employees be given an opportunity to MORE INFORMATION:
accompany the department representative for the purpose of aiding in the ' Division of Occupational Health" Bureau of Safety and" Regulation
inspection or investigation. . . Department of Public Health Department of Labor

3423 North Logan Street/ State Secondary Complex
If a representative of employees does not participate, the department Marl|n Lutfle( King Jf, Boulevard 7150 Harris Drive. Box 30015
representative will consult with a number of employees concerning matters p_Q. QDX 30195 . • Lapsing, Michigan 48909
ol safety or health in the place of employment, Lansmg, Michigan 48909

THIS IS AN IMPORTANT DOCUMENT— DO NOT COVER!
SET 2.IIJ (7'92) '
Primed under auUiamy o< ih» Micl"g3n Occupational Saleiv-"3 *ealtn Act PA 15*01197.1 ai amanaaa Pai3
wtrh SET fjne ano t̂ Oe'Si QSHA l""0s Total PnniM 30 OCO P'inima Cost iHVn P*>Coo.Cnit 'C33

30771*2



SAFETY AND HEALTH PROTECTION ON THE JOB

The Mmnesou Oceuosuonai Sif.ty »na Health Aci of 1.73 B,0. REFUSAL TO WORK: An emoioyae who laaionaBlv oe- ' PROPOSED PENALTY: The An nrovida) 1ai mandatory
vidHjoositetvjn-neaiinsrotectiilnlorworitsuinro-gMneoio- neveimmt-naingna-usliDaseiin imminentoingero*dewnor ' penilneiigairtnemoiaver-ol upio II.OOOlB' eoen lenauiv-n.
motion of life and nealtnful worsins eondnian* tnioijgnoui tne seHous.nvncalhi'mmav refute to wor* 11 tna'e 11 no raiionible Ituonandlor eotianai psraitiej ol uo ta JVOOOIo'eicnnon-iari.
Stita. The Aciixovidai coverage for ill aubtkieCTOi'employee* alternative Trie amowvee must. .howeVei" reoueK me emWoyer oils violation. Penalties dluo 10 II.000ne< day mav oeorawnd
e.capl Federal, and all-rivate-a-ior employee, extent Domestic io!B"B-l tne naiaroouj con.ruon. lor latatc to correct v«Ht,onj -mHin tne orecoied t-me otnea
ana those under exclusive federal jurisdiction , *"• »ny employer who willfully 01 repenadlv violates the Aci

in em_lovee who refuses in aood firtn ID Darform *n ujigneO. n^y M (>laiied panaRi« of up to !10,000 lor tacniucn viola-"
The Department ol Labor ina.lndkjnrv nat insole resDonsi.il nv . i--* «illrecaiyeD*y for mac iub"if tne employ eei« nor. raauigned tlon_
of -drnini.ierino. tne Act TrienDepartment mJjei occupational 10 other tatti Bvine employer, inoine empirjvee reaueiu Iwrthtn
tifeiy and nealtn itandarni. ana itt Occubitiontl Saftly ana Mhauril trie Commniionsr pi .Labor and InOuitrv ra impact and Cnmtnal rjenatuai aie also provKlea for in tne Act Any willful or

ance wim the Act. mines that meamoloyeewould have ̂eenolfcedm imminent dan- L S 10.000 or DynnpriJOnment for not more man nxmantht. or by
ger By oerforming the tasfc both, Conviclion of an employe! after a lirit convictan oaubiea

The EmployeeRignt'iD-Know Act «as"p,Haa by me 1983 Legit. ... trie»maiimumt»nilti«t.

aroorited « pan ol int Mmnetoia Oe=uo.ti«n_r Safety ana (ubsta.nce. lurmful onyncil ijem. g, mlectiout asem became TRADE SECRETS: The cenfidenlialitY dl Hide leerell it
laaitnAci. - • in«emo>OYeena« not Been piovidedwrtn red-ires training or m- proiacieilunaeroi.Act.TradesecraiinlormatHjnconcirrsiignii.

-^ ' formation end nil noibeenrealsigneatBotneriinjBiillraeaive jrdous *ubianc« or mimurea mty Be regislerea By anemoiovar

moioyee Riotn-io-Know Ac: ipolias 10 all Minneipu emoiovert __ nourii the Cammaiianer of Laonrjna Industry lo'intwet and de-
nd «moio«-i wim conational =x.mDt..ns t.r tn> lonow.nj, .5mm.,,.H,IwaollI conB.-one^wt and tha Comm-i-ioner de. COMPLAINTS ABOUT STATE PROGRAM; ijnae, a

11 Sm»IIDu!inesieilthoiewitr._Oor'e*.*r lull.ume-or enures- lerminenrmmeempioyerfiileaioorBvHlareauired training or in- plan aooraved May 23." 1373 by lie U,S, OeBirrment of Lat»r.
lentlull.umeemoioyaeso'noimoretnanl^.OOOjJOOrnari- fomanon prior tome tmoloiie-saiiijnmant to tne *ork area. OceuB«ionalSafetv»ntlHeilin Aaminmraiion (OSHAI, me Sine.
nuai groii revenuei; are tuemot *rom me naiardout lub- n̂.,ni AIHI-TC - ot Mmneiota n oronidine |db tatatv ana naaltn prataction lor
stancei =na harmful pnyncal agents pr0.,i,0ni ol ine Act COMPLAIN.! S>. Employee, or their.repretentive* have We workers throughout me State Although OSHA will manner the

21 Small notoiiilsanoclFnici that qualify for me imsllousmess "gr" w*'l«-.omolami win the D.rjanmarS of Labor ineinOu*Hv ouarKionofthitolantoaanKetnucaminLjadiporoyalumerrtefl.
e«-morjonmujt.stiilcomoi. with tne iniesi.ous agents oro- r.d-estirigarvinirJectidnif tney Klwiunial. or .rvHeaiml-leon. anVperionr-_Ymai!eao.mplaint rrfiarding ma nate adminnna.
visions ot ma Act: " - aitionieini m infer worltoiice. Tn» D*Dinmcm wiN withhold tne ,lon ol ,ne „,., Comolanu rs giro ing iiate adminntraiion of me

31 wasie teruice amoioyars reguliteQ unn« |n« PeBer-1 Be- nimei of tmoloyeaj filing a comDlamt up'dn (baue*i of thpie em- D,ln ,rwu|_ _, .,„, _iro5Hy ,0 m> HaBionai Office ol OSHA Lo-
source Consirvinon-na Secoverv AH rnutt oevwoo and im. oloyeei ' ' uieB at 230 South Oeaream -traei. Chicago IHmoii SOSO4.
otsment an aaprovea tramina sragram lar tnrr employee!. E~.*jA.,.*.<**ii!-..t>%».'<iqf*-̂ »nA*'i.*'.'«n.nii*ji'i>n.,A«t m *-« Phone: (312>353'2220.

VOLUNTARY COMPLIANCE: The r-eBartm.ni of Uoor

trjVoeB^rrrtmoV.ib.'an'dWuVlr^wrtri'inio'diY.oltheal- aWIvolurnarllyanotodeyaloDanairnBroyataletvanaheilint
ftidduEMPLOYErlS; Emoi.^e^t.mu.f l-rrinn ,„ ,neir ̂ Biav^s ,;ft.aô c'.m;n.1.,n .-,..,--,-- -- B,.mi,n,ll-ork0l.ca,.na,ncuitr,eI.Emol1

iros;fli!-arB;ausi"flo-af ineivto.siJteafl-tn seioai i"iu'v or INSPECTION: >* ACI resuirti :nat i reore.entanv'e of me taetmganeof ineOSHAQflicti

•'ĝ .n0̂ 7oBOr̂ -n̂ r.7c=8̂ îri.Ĵ .rDâ ..nT̂  " CONSULTATION: F,« ..fe,, .na neairh coniu«at

This je'vice i: mdeBtno*ni al me OSHA enforce
citinoni or »nani« are aropoHd m inn coawn

atntrmte Man earned nonDivmon at 16121 297-1393
Tne authored amoio-ee reo'e»nt,u« ,MII be flivan me OOPOI. • MORE INFORMATION: fa

Wiwt Ttififg 15 no aucnonted tfrii.T.5vift fJp/oiarnn'tJVfl avaifab>cT
ma invciTigttor iha^l cdntull witn 4 rt«on"it}ia nijm5«r ol qitiDhOy'

net or more Oeuiled .
office of ine OccuDauonal Sate

Occucutionii Salaiy 4 HttLtti Oi*
ilSN.E. Wtiniftqinn

f*l̂ tî rf\tLi .. _._ -, .̂  t, -. *» '*" *>-tOJ**3J<,,! iAJ L_jn: IT uDOrt iruatciion tne DflDflnmnni af LBDOT mfta iff
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JOB SAFETY & HEALTH
The Oregon Safe Employment Act of 1973 provides \lf\\ \ IMTABV While providing penalties for
job safety and health protection for workers VV/LUI ll lr\I\I violations, the Act also encourages
through the promotion of safe and healthful working \ f*T] \/|TV« efforts by labor and manage-
conditions throughout the state. The Oregon Av. I I V11 I« ment before an inspection to
Occupational Safety and Health Division " " reduce injuries and illnesses arising-out of employment.
{OR-OSHA) of the Department of Consumer and The department encourages employers and employees to
Business Services has the primaiy responsibility " fed?ce workplace hazards voluntarily, and to develop
for administering the Act and ™P™e safety and health programs in all work-

0 places and industries,
OR-OSHA issues occupational safety and health
standards, and its trained safety and health compli- Such cooperative action should first focus on the identifi-
ance officers conduct job site Inspections to ensure cation and elimination of hazards that can cause death,
compliance with the Act Requirements of the Act 'mm or ̂^ to **$ employee. There are a number of
include the followine- • " • public and private organizations mat can provide infor-

°' mation and assistance. OR-QSHA has a staff of trained
FMP1 OVFPQ' Must provide each of their safety and health professionals available to work with
L/VlrLV/ I LIVJ* employees a place of employ- businesses in all industries to improve workplace safety
ment free from recognized hazards that are causing or are and health. Consultations and training opportunities
likely to cause, death or serious harm to the employees; and are available at no charge to Oregon businesses by calling
must comply with occupational safety and health stan- 1-800-922-2689 {message only), or any OR-OSHA office
dards, rules, regulations, and orders issued under the Act. listed below.

FMPI r.VFFQ' Must comply with all occupa- \,ir_PP Additional information,
LJVIFLv/ I LLJ, tionai safety and health stan- ]YH_/_\L copies of the Act, specific
dards, rules, regulations, and orders issued under the Act IVIE/"VDA/i, ATI/**\M» safety and health standards,
that apply to their own actions and conduct on the job. IINrLJKIVlAl 1L/.N. and other applicable regu-

_ , lations are available from the foDowing OR-OSHA offices:
IMCPPPTir^M* Th e A c t requires that a . . . .
IINjrCL I \\J\ l. representative of the employer Portland........................................... 229-5910
and an authorized employee representative be given an . -Salem................................................ 378-3274.
opportunity to accompany an OR-QSHA compliance ._ . Eugene .....p....................................... 686-7562
officer for the purpose of aiding an inspection. Medford.......................................... //6-6030

Bend................................................. 388-6066."
Where there-is no authorized employee representative. Main Office (Salem) ....................378-3272
the OR-OSHA. compliance officer must consult with a ^ compliance with the Americans with Disabilities Act
reasonable, number of employees concerning workplace (ADA), this publication is available in alternate formats
safety and health conditions. . by calling the OR-OSHA Public Relations Manager at

_ . ... {503} 378-3272 (V/TDD).Emolovees or their
> representatives who believe rMT-"nil JHt.1 ATIrf'MU The Act provides

unsafe lor unhealthy conditions exist in their workplace UlbLKlMINAI lUN; that employ^ may
ha« the nght to file a complaint with the nearst OR- . not be d̂ ĝ̂  or discriminated against in any way
°̂  M u6' r̂ ueŝ  ** v??**1™- OR-VSKA will for min safet̂  ̂d h£alth complain|-or otherwise '
withhold the names of complainants on request exercising thek rights under the Act,

flTATIflN' P̂0111115?̂ 0̂̂ -05̂ ^
r£ M ', ̂^̂ .TP10̂ 0̂'3̂tneActaatationallegingsuchvipla.ionswm.beissued . . .
to the employer. Eadi.atabon will speoty a time penod ^ ause tobdieve discrimination has occuired. Emptoy-
withm which the alleged violations) must be corrected. ees may also file a civil action in the Oregon circuit co&&
The citation must be prominently displaved at or near the ft5?̂ êt!â ^
pkce of the alleged violation for'three davs, or until it is hedfc cbscranrabattdam -
corrected, whichever is longer, to warn employees of

'dangers that may exist there. ' any0 J day or Sie alleged ajscrimination.

PROPOSED roNfFRNS-
toWxXM^xonumL^di "5̂  « ,c .!?'seriousvioktiorvandforoptional Ô pationalSafety and Health Division jnay report

- - '
Any employer who willfully or repeatedly violates the Act
may be assessed civil penalties of up to 570,000 for each
such violation, and not less than 55,000" for a'wiliful viola-
tion. Any employer failing to correct violations witfiin the r ,1 C n A If YOU wish to register a complaint
proposed time period may be assessed a civil penalty of I A ̂ r A ™.__;„,- tk~ ̂A*.̂ *̂ *̂ ̂t• ij. £-r-_-ui ^_j - i .- \_-i Lu • i - X*/AL/I f\* concenung tne administration otnot more than £7 000 per day per violatiOTj, until Ihe viola- • ^0*5^ Empipvment ACT,
ton is corrected. A avil penalty of up to $1,000 will be ûnipuuiu. «ISOM» WT,-,̂ .6TTc r̂ ĴL—̂ t 'jf • i ,. L • • , state oroffram contact UJ. Uepartment ot
assessedforviolationofanypostingrequirement adminisStiTn) Labor, OSIA Î on X
The Act also provides for criminal penalties. Any willful
violation resulting in death of an employee, upon convic-
tion is punishable by a fine of up to 510,000 or by impris-

^̂ ^̂ ^̂  onment for up to six months, or by both. Conviction of an
- ̂̂ *̂ ^̂  employer after a first conviction doubles these maximum

penalties. .. . _ . . . . _ . . _.

Dl pLJT "Tf\ You have the right under state law to
l\l \J I MIL/ all information about hazardous

KNOW:
all information about hazardous
substances used in your workplace.
For that information, contact your. -

employer. If you have further questions about this,
^̂ ^̂  OR-OSHA. .

Kerry Barnett, Director
Department of Consumer & Business Services

This poster must be permanently posted where it witt be readily observable by affected employees. Oregon Administrative Rule 437-l-275(2)(a).



HEALTH AND SAFETY
PROTECTION ON THE JOB

THE WYOMING OCCUPATIONAL HEALTH AND SAFETY ACT PROVIDES JOB HEALTH AND SAFETY
PROTECTION FOR WORKERS EMPLOYED BY GENERAL BUSINESS AND INDUSTRY THROUGHOUT THE"
STATE AS WELL AS FOR ALL EMPLOYEES SFTHE'STATE AND ITS POLITICAL SUB-DIVISIONS. OCCUPA-
TIONS WHICH ARE NOT AN ISSUE WITH IN THE STATE AND ARE NOT COVERED BY THE OCCUPATIONAL
HEALTH AND SAFETY ACT INCLUOE'SHIP REPAIRING, SHIP BUILDING, SHIP. BREAKING AND
LONGSHORING. . . . .- - , - ,- .. . - -- -
WORKERS' SAFETY AND COMPENSATION (WSC} IN CONSULTATION WITH THE WYOMING OCCU-
PATIONAL HEALTH AND SAFETY COMMISSION. CREATED BY THE ACT, HAS PRIMARY RESPONSI-
BILITY FOR ADMINISTERING THE ACt WSC'ISSUES FtULES. AND' REGULATIONS FOR JOB HEALTH AND
SAFETYPROMULGATEDUNDERTHEACT. ' ~ ~
BY LAW: SAFETY ON THE JOB IS EVERYBODY'S RESPONSIBILITY!

EMPLOYERS:

EACH EMPLOYER SHALL FURNISH TO HIS EMPLOYEES, A PLACE OF EMPLOYMENT AND EMPLOYMENT
WHICH ARE FREE FROM RECOGNIZED HAZARDS THAT ARE CAUSING OR THAT ARE UKELYTO CAUSE
DEATH OR SERIOUS PHYSICAL HARM.

EACH EMPLOYER SHALL COMPLY" WITH OCCUPATIONAL SAFETY AND HEALTH STANDARDS. RULES,
REGULATIONS AND ORDERS ISSUED PURSUANT TO THE ACT.

EMPLOYEES:
EACH EMPLOYEE SHALL COMPLY WITH oeCUPATiOi.ArSApEtY AND HEALTH STANDARDS AND ALL
-RJJLES, REGULATIONS AND ORDERS ISSUED PURSUANT TO THIS ACT WHICH AR£ APPLICABLE TO HIS
OWN'ACTION AND CONDUCT "

Inspection: - " "" " " Complaint:

THE ACT REQQlRES-TilAT-A REPRESENTAtWSR RTpBEgESI&TlV̂ S1 &F~ 'EMPLOYEES OR THEIR REPRESENTATIVES HAVE THE RIGHTTO FILE A COM-
THE EMPLOYER AND A REPRESENTATIVE OR REPRESENtATIVESAUTHQ- PLAINTW.1TH WSC.REQUEST1NG AN INSPECTION 1FTHEY BELIEVE UNSAFE
RIZED BY THE EMPL'OYEES'SHAli' Bg'GrvEN" AN OPPORTUNltY'TO A^OM- OR prJHEALTHFUL.CONDITIONS EXIST IN THEIR WORKPLACE. WSC WILL'
PANY A DULY'AUTHOateED REPRESENTATIVE OF 'THE COMMISSION BE- 'WITHHOLD .NAMES OF EMPLOYEES COMPLAINING ON REQUEST,
FORE OB DURING THE PHVS'ltAL INSPEirndN OF .ANY WORKPLACE FO'R _ ,,-.'. .._-...
THE PURPOSE OF AIDING SUCH 'INSPECTION ' ' THE ACT PROVIDES THAT EMPLOYEES MAY NOT BE DISCHARGED OR DIS-

CRIMINATED. AG1AIN.ST IN ANY WAY FOR FILING SAFETY AND HEALTH COM-
WHERE THERE IS NO AUTHORIZED EMPLOYEE REPRESENTATIVE, THE AU- ' PLAINTS OR OTHERWISE EXERCISING THEIR RIGHTS UNDER THE ACT.
THORIZED REPRESENTATIVES THE COMMISSION (COMPLIANCE OFFICER! . , __ -
SHALL CONSULT WITH A REASONABLE NUMBER dF EMPLOYEE'S CON- ANEMPLOYEEWHOSEUEVESMEHASSEENDISCHIMINATEDAGAINSTMAY
CERN1NG MATTSRSTOP SAFETY 'AMJHEAlTH. ' " - - r - TILE A COMPLAINT WITH WORKERS' SAFETY AND COMPENSATION, CHEY-

" • ENNE,WYOMINGa2QQ2ANO/ORTHEREGIONALOFF1CEOFOSHA.U.S.DE-
Violation: PARTMENT OF LABOR, AT THE ADDRESS LISTED AT THE BOTTOM OF THIS

_ _ .:.„,,,_,_. _... ,„ - - ' , , . f.- -NOTICE WITHIN 3& DAYS OF THE ALLEGED DISCRIMINATION.
IF UPON INSPECTION WSC DETERMINES THAT AN EMPLOYER HAS VfO-.
LATED THE ACT, A NOTICE OF VIOLATION WILL BE ISSUED TO" TH£ EM- , - Penalty: - -- - -
PLOYERWITHIN ISO DAYS OF THE COMPLETION OF THElNSPECTTON. EACH " _ . ...
NOTICE OF VIOLATION WILL'SPECIFY A TIME PERIOD WlTHiN WHICH THE ™ ACT PROVIDES FOR MANDATORY PENALTIES OF UP TO 57,000 FOR
VIOLATION MOST BE CORRECTED " EACH SERIOUS VIOLATION AND FOR OPTIONAL PENALTIES OF UP TO S7.000

___ _ FOR EACH NON-SERIOUS VIOUSTON. PENALTIES OF UP TO S7.000 ARE
- THE NOTICE QF'VCdLATiOft MUS'T'BE PROMINENTLY" PASTED IN VCON- REQ'ulRED FOR EACH DAY DURING WHICH AN EMPLOYER FAILS TO COR-
SPICUOUS PLACE AT OR NEAR THE 'SITE QF THE VIOLATION 'UNTIL THE ' RECt A VIOLATION BEYOND THE PERIOD SET FOR CORRECTION IN THE
VIOLATION IS CORRECTED, OR FOR "3" WORKING' DAYS! 'WHICHEVER NdflCEbFVJOLAllON.ALSO.ANYEMPLOYERWHOWILLFULLYANDKNOW-.
PERIOD IS LONGER. " . INGLY VIOLATES THE ACT, UPON CONVICTION, IS TO BE ASSESSED PEN-

ALTIES 0,F NOT MORE THAN $70,000 FOR EACH VIOLATION.
Voluntary Action: '

....... . _ .„., . . ,,. ...... .ADDITIONAL PENALTIES ARE ALSO PROVIDED FOR IN THE ACT:. ANY WILL-
TECHNICAL ASSISTANCE CONSULTATIVE SERVICES ̂ RESPONSIBLE FOR FUL VIOLATION flESULTING IN DEATH OF AN EMPLOYEE, UPON COM/IC-
PROVIDING TECHNICAL ASSfSTANCE; T(3 ALC ISWStSlES, BUSINESSES; , _ ̂QM OF AN EMPLOYER. IS PUNISHABLE BY A FINE OF NOT MORE THAN
EMPLOYEES, EMPLOYEE GROUPS, ASSOCIATIONS, STATE AND. LOCAL _ siO.MO OR BY IMPRISONMENT FOR NOT MORE THAN SIX MONTHS. OR 8Y
GOVERNMENTS, ESTABLISHMENTS, AGENCIES AND DEPARTMENTS.. THESE . 80TH. CONVICTION OF AN EMPLOYER AFTER A FIRST CONVICTION
-SERVICES ARE AVAILABLE UPON WRITTEN REQUEST f ROM EMPLOYERS DOUBLES THESE MAXIMUM PENALTIES.
OR EMPLOYEES. .THESE SERVICES INCLUDE fiUT..ARE. NOT PMITED TO . . . .
COURTESY INSPECTIONS (WITHOUT ASSESSMENT OF PENALTIES), HEALTH iVora: Audition?! Information may On ootalned from Worker? Stftcy ana Comoenst-
AND SAFETY TRAINING AND' CONSbLTiV^ SERVICES.. . _"- ----- - '- . .-tlOK, Charenne, WY B20Q2 (3071 777-7736.

THIS NOTICE SHALL 8£ CONSPICUOUSLY POSTED IN EACH PLACE
OF EMPLOYMENT IN THE STATE .OF WYOMING AS REQUIRED BY

, ,.-- - - -THERULESOFPRACTIC^ANDPROCEDURE. . .

. OCCUPATIONALSAPETYAND HEALTH
), THE STATE" OF WYOMING IS PROVIDING JOB SAFETY AND HEALTH PRO-

'fECtlON F5R_WT3RKlifS THRbOGHOUT THE STATE. OSHA WILL MONITOR THE OPERATION OF THIS
PLAN TO ASSURE THAT CONTINUED APPROVAL IS. MEHiTED.̂  , , _, _. , .

~~ " . " ANY PERSON MAY MAKEA COMPLAINT REGARD ING THg STATE ADMINISTRATION OF THIS PLAN DI-
" RECTLY TO THE REGIONAL OFFTcE OF OSHA, U.S. DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY
AND HEALTH ADMINISTRATION, 1999 BROADWAY #1690, DENVER, COLORADO 80202-5716, TELEPHONE
(3031391-5358. . . . . . . . . .

WOHS FORM 902 (6-94|



OCCUPATIONAL NOISE EXPOSURE STANDARD AND
HEARING CONSERVATION AMENDMENT

.^. « 1J. 4 1 4.J *i
(Hiiia«Mn4««na(n_<4»b*ctt«ifî . AMinlain who 4.4.1; i.4i 4.4 J; and 4 J of ihe Amencm Nman»| Standard
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n o t i n c the m«n<ttM»tminie»ndiBtfi«a«b«vi«didb7HhaanT-Hlia^ irioe Ihe arna HM «l d hwinc amrcan.
A-ir*lfhr«d mafan to •inlnjtia none. (j) Hmriif pmte-leT itleftuttn. tl) Thr «nai«.tr fhiU'
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e q a I v • I e n t • trentc of IS dcdbca. IcM la MI t4M«r tww-*nunled rimft of TO dmbcl) u -c-

A-wti;hicd «ound levtl, which miv differ (root Iht ictud P) ts-keUm »f «Jj«j™«i. (i) Etdt eoiptoyee'* muul radio- ^uindby p*njr»ph<b, o( Alt KCTicm.
A -neijiited inund Icvdof the none, a u»td to dewnninc ope- rnm ihitl trr i niiiji n i it v Ihu rmrln)Ti'i hMrrinrenrlrrnT-m m (3) far emptoyemrite hwe etpmertCTd i mndird ihnr«heM
jur* LJIUB from TiWe l.G-li. " ' Mttraunt H the tudiafnun b nfid md If • «undud thcahald ihift, Imnug pretieKm mml iltenmie empteTTt cipg-urt le *n

«-hou_ «n_ .. .
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Acronyms

Appendix R: Acronyms

1.0 Acronyms

Acronyms commonly used ia the PHASP include:

AOC _ -.. .Area of contamination

ELSA - Emergency Life Support Apparatus
IDLH - Immediately Dangerous to Life or Health
MSDS - . . Material Safety Data Sheet

MSHA - Mine Safety and Health Administration
NIOSH - National Institute for Occupational Safety and Health

OSHA - . Occupational Safety and Health Administration
OVA - Organic Vapor Analyzer (Foxboro)
OVM - Organic Vapor Meter (Thermoenvironmental}
PEL - " PenriijssiBIe" Exposure Limit fOSHA)
PHASP - Project Health aad Safety Plan (Barr)
POTW - Publicly Owned Treatment Works
PPE - Personal Protective "Equipment
PPM - - Parts Per Million . . . . . .

REL - - Recommended Exposure Limit
SA . - Supplied Air
SCBA - Self Contained Breathing Apparatus
STEL - Short-Term Exposure Limit
TDU - Treatment/Disposal Unit

TLV - Threshold Limit Value (ACGJH)
•TWA , - Time Weighted Average
ACGIH - American Conference of Governmental Industrial Hygienists
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